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Large-Screen Color-Television 


Projection 


Large-screen color-television has been demonstrated several times and commercial 
equipment is available. Various problems of colorimetry, optics and electronics have 
been overcome and the resultant picture is adequate for theater use. The technical 
features of the equipment are outlined as well as application information. The 
projector described will produce a picture 15 by 20 ft with good highlight bright- 
ness. It operates on the standards recently adopted by the FCC for color-television 


broadcasting. 


A system for the projection of color- 
television pictures for theater screens has 
now been developed by Radio Corpora- 
tion of America. Prototype equipments 
have been built which are an expansion of 
the present method of projecting black- 
and-white television in the theaters of the 
country. 

During the period of theater tele- 
vision growth new film techniques have 
been introduced and have been responsi- 
ble for some of the diversion of interest 
from theater television. In the years of 
growth of the industry there have been 
over one hundred theater installations 
made with a potential audience of over 
250,000 persons. The potential revenue 
from an audience of this size places the 
medium in a position where it can com- 
pete for program material with the 
established networks of television broad- 
cast stations. The usage of the medium is 
steadily growing and notably in the sports 
field theater owners are able to bid 
successfully for the exclusive rights to 
telecasts. 

Organizations have developed to pro- 
vide the programming and now engineer- 
ing techniques have advanced to bring 
color to make theater television com- 
petitive with other entertainment me- 
diums. Television has the additional 
advantage of immediacy which is its 
prime forte. 


Introduction of Color Large-Screen 
Television 

In 1947 RCA demonstrated equip- 
ment for producing large-screen color- 
television images at a technical society 
Presented on October 19, 1954, at the Society's 
Convention at Los Angeles, by John BE. Volk- 
mann for the authors, Louis L. Evans, Radio 
Corp. of America, RCA Victor Div., Camden, 
N.J., and R. V. Little, Jr., formerly RCA Victor 
Div., now Remington-Rand, Inc., Philadelphia, 
Pa. 


meeting held in Franklin Institute, 
Philadelphia. The equipment demon- 
strated employed a three-channel si- 
multaneous system using three camera 
tubes, one for each primary color, which 
were tied to three projection tubes in 
reflective optical systems. The resultant 
images were superimposed on the screen 
to produce the color picture. The system 
necessarily used a very wide band of 
frequencies to transmit three complete 
pictures simultaneously and the next few 
years were devoted to reducing the 
channel width necessary for color trans- 
mission. 

The results of the intervening years of 
research were demonstrated to the public 
in 1951 at the NBC Colonial Theatre in 
New York City. The program was carried 
to the theater from Radio City by coaxial 
cable of restricted bandwidth. The 
picture which was shown on a 9 by 12 ft 
screen was enthusiastically received by 
representatives of the theater industry 
as well as the public. 

Further refinements were made in 
1952 and the prototype of the production 
equipment was built and demonstration 
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installations were made at the Colonial 
and Bijou Theatres in New York. The 
equipment produced a 15 by 20 ft 
picture and the image quality was 
deemed commercially acceptable, The 
first pre-production sample lot of pro- 
jectors was then built, The development 
of the large-screen color system was co- 
incident with the evolution of the color 
standards recently adopted by the FCC 


for color-television broadcasting. 


The projection equipment which is 
shown in Figs. 1, 2 and 3 was built by 
expanding the standard monochrome 
RCA type PT-100-A projector.' Since 
it is necessary to generate the color 
picture by using three primary colors to 
produce ali the other colors, two more 
optical systems were added to the basic 
monochrome projection equipment. 
These included two video amplifiers to 
drive the extra kinescopes, The scanning 
power for the deflection of the kinescope 
beams was increased to accommodate 
the extra load. One additional rack of 
equipment was necessary to house the 
decoder unit and the additional power 
supplies which are required in the color 
system. 

The resultant picture size is 15 by 20 
feet and the highlight brightness and 
resolution are good. The highlight bright- 
ness is approximately 5 ft-L using an 
embossed aluminized screen, The resolu- 
tion of the combination of the kinescope 
and the optical system is far better than 
can be utilized with the restricted band- 
width of the color-television signal. Thus 


(This paper was received on November 4, 1954.) Fig. 1. Projection barrel. 
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Fig. 2. Projection equipment rack. 


the projected pictures fully utilize the 
capabilities of the standards. 


Optics 

Many advances have been made in the 
field of Schmidt-type optical systems in 
the last few years and these have been 
incorporated in the large-screen color 
projections system. Particularly note- 
worthy has been a method of evaluating 
the optical systems in terms of frequency 
response. A light source is placed at the 
plane of the screen and is “chopped” 
into a series of pulses of varying fre- 
quency. A photoelectric pickup tube is 
positioned at the plane of the kinescope 


CURTAIN LINE —= 


face and the response of the optical 
system to the pulses is recorded on an 
oscilloscope. The method has been de- 
scribed in detail.* 

Since the response of the optical system 
can now be accurately measured, the 
response directly on the face of the kine- 
scope may be deduced by response 
measurements at the projection screen. 
The entire system may thus be quantita- 
tively evaluated. 

The better methods of evaluation of 
the Schmidt system and refinements in 
the calculations of the curvature neces- 
sary in the ogee lens have led to improved 
detail contrast in the projected pictures. 


For instance the improvement at 300 
lines is on the order of three to one. 


Location of the Equipment 
in the Theater 


As in earlier monochrome equipment 
the majority of the electronic components 
have been placed in the projection booth. 
The projection barrel with the three 26- 
in. optical systems is located on the 
face of the balcony as in the monochrome 
units. Figure 4 shows a typical theater 
cross section with the nominal dimen- 
sions. 

The video amplifiers which drive the 
kinescopes are integral with the optical 
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Fig. 4. Typical theater television installation. Screen 15 X 20 ft; projection throw 62 ft. 
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unit, and a separate rack which houses 
the horizontal deflection amplifier and 
the registry control panel must be 
located adjacent to the projection unit on 
the balcony. The registry control panel 
provides the controls to adjust the size, 
linearity and centering of each of the 
three pictures. Since the controls in- 
cluded on this panel are used only during 
setup, it does not detract from the opera- 
tion of the equipment that they are 
located at the projector position. 

The third major item of the system 

is the high-voltage power supply which 
is physically the same as that used in the 
monochrome unit. The supply may be 
placed in any convenient location with 
no restriction on the distance which 
the output may run. Generally, a con- 
venient small room can be found in 
the theater which can be closed off and 
converted to a power room. A separate 
focus voltage supply is provided and 
likewise may be housed in the power 
room. 
Figure 5 is the block diagram of the 
complete equipment. For simplicity 
the d-c power supplies have been left 
off. Beginning with the signal selector 
it can be seen that there are two line 
inputs. Either of the two of these may be 
chosen by means of a pushbutton switch 
on the front of the panel and becomes 
the video input to the signal selector. 

From the output of the signal selector 
the video signal is taken through the 


Fig. 5. System block diagram. 


video attenuator in the control panel. 
The output of the attenuator goes into the 
video input of the decoder where it is 
processed into red, green and blue video 
signals. The output of the signal selector 
is also fed directly into the color sync 
input of the decoder to provide the 
color synchronization of the picture. 

Other outputs of the signal selector 
include horizontal and vertical syne 
for the deflection amplifiers, video and 
drive pulses for the monitor and video 
to the oscilloscope. 

The outputs of both the horizontal 
and vertical deflection amplifiers are 
channeled through the registry control 
panel where they are corrected for size 
and linearity. Centering voltages are 
also added to them in the registry control 
panel. 

The high voltages for the operation of 
the kinescopes is provided by two power 
supplies, one of 80,000 v and one of 
20,000 v. The output of the 80,000-v 
supply is regulated and remains constant, 
and the output of the 20,000-v unit 
supplies the focus anode voltage for the 
kinescopes and is remotely variable from 
the registry control panel. 
High-Voltage Power Supplies 

The 80,000-v power supply is capable 
of supplying 16 ma regulated to within 
less than 500 v. The regulation is 
necessary to maintain registration over 
varying amounts of current in the 


Fig. 7. 20-kv power supply. 
Evans and Little: 


Fig. 6. 80-kv power supply. 


Fig. 8. Registry control circuit—one channel. 
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kinescopes; without regulation the out- 
put voltage would vary as a function of 
the current. Since the electrical center- 
ing currents are constant in the deflec- 
tion yokes once they have been originally 
set up, and may be different in all three 
yokes, any change in the ultor potential 
which changes the deflection sensitivity 
will change the centering of the three 
images. 

The regulation of the high-voltage 
supply constituted a major problem in 
the design of the equipment but was 
solved by employing a combination of 
series and shunt regulation, The circuit 
schematic is shown in Fig. 6, 

A sample of the output voltage is 
taken through a resistance voltage 
divider and amplified in tube VI. The 
output of VI is in turn amplified by the 
specially designed (RCA Developmental 
Type No. A4430) V3 which is capable 
of withstanding the full 80,000-v output. 
The current through V2 supplies part of 
the regulation and also drives the grid 
of V3 which is the series regulator. 

The regulation system for the high- 
voltage power supply will compensate 
for changes in load, variation of line 
voltage and hum in the output of the 
unregulated portion of the supply. 

The 20-kv power supply schematic is 
given in Fig, 7. The supply has three 
separate outputs for the focus anodes of 
the three kinescopes. The outputs are 
independently variable so that each of 
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the tubes may be focused individually. 
Regulation is also provided on this unit 
to hold the outputs exactly at the re- 
quired values. 

Regulation is necessary to maintain 
the proper relationship between the 
ultor voltage and the focus anode 
voltage for good focus. The regulation 
also prevents interaction between the 
three focus anode voltages as they are 
varied through their range. 


Video Amplifiers 


The video amplifiers are essentially 
the same as for the monochrome pro- 
jectors with the exception that the re- 
quirements for linearity are more strin- 
gent. In monochrome television amplifier 
nonlinearities change the gray-scale 
rendition of the picture, but in the color 
system the distortion which would 
oceur in the colors would be very 
noticeable, 


Deflection and Registry Control 


The deflection circuits of the color 
large-screen television projector are con- 
ventional, but the power required from 
them is three times as much as was 
used in systems. ‘The 
three yokes are driven in parallel in 
both the horizontal and the vertical 
case, With the yokes in parallel it is 
more convenient than in series opera- 
tion to add control and correction cir- 
cuits and prevent interaction betweea 
them 

Figure 8 shows the registry control 
panel circuits. It may be seen that 
control is provided for size, linearity 
and centering in both the horizontal 
and the vertical yoke circuits for all 
three tubes. In addition skew is added 
in the vertical direction for two of the 
yokes. Three additional conxrols are 
provided in the vertical circuits for “top 
line’’ linearity. They are the adjustable 
coils in the vertical section and affect 
the first few lines at the top of the 
picture area, With proper adjustment of 
the controls included on the registry 
control panel it is possible to register the 
three images to within one half television 
line width over the entire picture area. 
Once the picture has been registered no 
further attention to the controls is neces- 
sary until a tube or other component is 
changed 

Some other controls which only re- 
quire infrequent adjustment such as 
focus, kinescope G2 and kinescope Gl 
are included on the registry control 
panel, In order to maintain the proper 
color balance throughout the bright- 
ness range it has been found necessary 
to adjust the gamma characteristic of 
the three kinescopes by means of the 
Gt and the G2 voltages which are 
applied to them. Since different amounts 
of video drive are applied to the three 
kinescopes due mainly to the difference 


in efficiency of the three phosphors, the 


monochrome 
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three tubes are operating on different 
portions of their characteristic curves 
which give them effectively different 
gammas. The proper setting of the G1 
and G2 controls will alter the operating 
characteristics sufficiently to maintain 
equivalent gamma characteristics over 
the operating ranges of the three 
tubes. 

The methods of protection of the kine- 
scopes in the event of scanning failure 
become increasingly important in the 
color system since there are three ex- 
pensive kinescopes involved. The pro- 
tection system will prevent damage to 
the kinescopes in the event of open or 
shorted deflection yokes, loss of drive 
to the deflection amplifiers, and loss of 
power supply voltages to the deflection 
amplifiers. When the protection circuit 
operates to protect the tube, a negative 
voltage is applied to the G1 and the G2 
of the kinescope to cut them off and a 
relay opens in the high-voltage power 
supply interlock circuit which turns off 
the 80,000-v anode potential. In addition 
to the circuits which protect the kine- 
scope against loss of scanning, another 
protection circuit protects them against 
driving the grids positive and thereby 
damaging the kinescopes. 


Decoder 


The heart of the color-television pro- 
jection system is the decoder which 
separates the color information out of the 
incoming video signal and combines it in 
proper proportion with the brightness 
information in the video signal to form 
the red, green and blue signals. The 
red, green and blue outputs drive the 
three kinescopes. 

The color video signal consists of a 
brightness component and a simul- 
taneous pair of coloring components 
transmitted as the amplitude modulation 
sidebands of a pair of suppressed sub- 
carriers, These have a common fre- 
quency of 3.579545 me. The total fre- 
quency spectrum is 4.2 me as shown in 


VIDEO INPUT | 


3.579545 

Oo wc 

os 


Fig. 9. Spectrum of the color signal. 


Fig. 9. The pair of coloring components 
may be the so-called “I” and “Q” 
signals and have the band limits of 1.3 mc 
and 0.5 mc respectively. 

In addition to the brightness and the 
chrominance portions of the signal the 
standard synchronizing and blanking 
signals are included. The “back porch” 
of the horizontal blanking signal has 
been modified to include the color refer- 
ence burst which is 8 cycles of the 3.58 
subcarrier. In Fig. 10 it may be seen that 
the composite video is fed into the de- 
coder through two inputs. Input 2 is 
directly from the incoming video line 
and input 1 is the output of the video 
attenuator on the control panel which 
varies the brightness of the picture on 
the screen. The second input does not 
ge through the attenuator so that maxi- 
mum signal may be applied to the color 
synchronizing circuits at all times. 

From input | the video signal goes to 
the “‘M” or brightness channel and corre- 
sponds to the picture information in 
the conventional black-and-white tele- 
vision signal. As the signal passes through 
the M channel it is filtered to remove 
the information which is contained in 
the signal as sidebands of the 3.58 mc 
subcarrier. 

The filter is unique in that it provides 
high attenuation at the subcarrier fre- 
quency and yet maintains excellent 
phase characteristics in the region near 
cutoff. After cutoff the response rises 
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Fig. 10. Decoder block diagram. 
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again so that on a monochrome picture 
input full use of the projection system 
capabilities may be realized. 

After filtering, the signal in the M 
channel is aperture corrected to em- 
phasize the high-frequency information 
in the signal and provide sharp transi- 
tion edges in the projected picture. 
Again the method employed provides 
linear phase characteristics and main- 
tains good transient response through- 
out the system. 

The output of the M channel is fed 
to the matrix section where it must 
arrive in time coincidence with the 
color components of the signal. A fixed 
amount of delay is provided in the M 
channel to accomplish this. 

Input 1 is also the source of signal 
for the chroma channel. The color 
information is retained and the mono- 
chrome information is prevented from 
passing through the chroma channel. 
The output of the chroma channel is 
applied through the chroma gain control 
to the I and Q demodulators. 

In the demodulators the color portion 
of the incoming signal is combined with 
the reference subcarrier which is derived 
from the burst, and the modulation 
products represent the I and Q compo- 
nents of the system. 

The outputs of the I and Q demodula- 
tors are restricted in bandwidth to 1.5 mc 
and 600 ke respectively. 

The M, I and Q signals are added to- 
gether in the matrix in the correct 
proportions to reconstruct the original 
red, green and blue video signals from 
which the composite signal was made at 
the point of origin. The matrixed out- 
puts are amplified and applied to the 
red, green and blue kinescopes through 
amplifiers in the optical barrel. 


Operation 

After the adjustments of the optical 
system have been made, the three kine- 
scope images may be registered. The 
registration is preferably done with a 
dot pattern which supplies a field of small 
dots two television lines high and 
approximately the same width. The field 
should be composed of about 15 lines of 
dots in the vertical direction and about 
15 lines of dots in the horizontal direc- 
tion. With the corresponding red, green 
and blue dots aligned adjacent to each 


other in the horizontal direction, the 
vertical size and linearity of each of the 
three kinescope pictures may be ad- 
justed to match, Then, with the dots 
displaced in the vertical direction the 
horizontal size, linearity and _ vertical 
skew may be matched. With the center- 
ing controls the three dot images are 
then superimposed to form one field of 
white dots. The registration is then com- 
plete. A certain degree of skill is required 
to adequately register the picture, but 
it can be acquired with little practice. 

As has been discussed before, the three 
kinescopes will be operating over slightly 
different portions of their characteristic 
curves and will require compensation 
to obtain good color fidelity from low- 
brightness to high-brightness pictures. 
The compensation is accomplished by 
means of the G1 and G2 control circuits. 
While observing the projected picture in 
monochrome at low and high brightness 
the first and second grid voltages are 
adjusted to correct the errors in the 
shades of gray obtained. In this way the 
three kinescopes are matched and re- 
quire no further adjustment. 

The next step in the operation of the 
color projection system is to adjust the 
color circuits. The phase of the syn- 
chronizing channel may be adjusted with 
any of the standard color bar signal in- 
puts. The adjustment is made by observ- 
ing the detected I and Q signals in the 
decoder with the oscilloscope which is 
provided in the equipment. The chroma 
and I gain controls may be adjusted by 
observing the red, green and blue out- 
puts on the decoder. 

The above procedures are necessary 
only when a complete check of the equip- 
ment is indicated or when a kinescope 
or other element of the system has been 
replaced, Normally a visual check of the 
projected picture will indicate any drift 
and only touch-up will be necessary. 
All of the operating controls are located 
on the control panel in the projection 
booth and they are few to provide the 
maximum ease of operation. The control 
panel provides (1) a-c control for the 
low-voltage circuits and the high-voltage 
power supplies; (2) oscilloscope for 
checking signal levels; (3) metering for 
the kinescope ultor voltage; and (4) 
level controls for the video and audio. 


Commercial Aspects 


At the present time there is one com- 
mercial installation of the RCA PT-100- 
3C color projection system in the NBC 
color studio in Brooklyn, New York. 
Several others are contemplated in the 
near future as more programs and 
applications present themselves, 

Closed circuit use of large-sereen tele- 
vision would be greatly benefited in its 
future development by alteration of its 
signal standards to gain more bandwidth. 
Due to the extreme size of the picture 
a more critical view of the picture is 
obtainable and it may be seen that 
wider bandwidth in the picture would 
improve it. 

The optimum transmission bandwidth 
for a future system would be on the order 
of 7 or 8 me which has been accom- 
plished experimentally on microwave 
relay equipment and coaxial cable in- 
stallations. 
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Discussion 

Anon: 1 don’t believe you described the phos- 
phors on the kinescope. Do you have red, green 
and blue phosphors on these various kinescopes 
or do you use some sort of an optical filter in 
front ? 

Mr. Velkmann: There are three xinescopes used 
in the system, one each with red, green and blue 
phosphors. 

Anon: Do you have plans to have one tricolor 
kinescope similar to that which you have in your 
receivers? Are you working toward having one 
rather than the three ? 

Mr. Volkmann: We do not have a tricolor tube 
at the moment. 

Anon: What is the life of these tubes ? 

Mr. Volkmann; We do not have much data on 
the life of these particular color kinescopes, but 
based on the tubes used for black-and-white, the 
life is about 500 hr. 

Anon: What light level can you anticipate on 
the screen ? 

Mr, Volkmann: I'm not sure whether I read 
that part of the paper, but it is 5 ft-L with the 
reflective type screen which has directional gain 
of about 1.8. That would bring it down to about 
3-ft-c incident light at the screen, 

Anon: Do you have an approximate figure for 
theater installation ? 

Mr. Volkmaan: 1 am sorry, I do not. 
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A Modern Laboratory for 16mm Film 


A large motion-picture laboratory, designed for the processing of 16mm film exclu- 


sively, was completed by Consolidated Film Industries, Holly wood, in February 1953. 
The main floor contains all the film-handling rooms arranged to follow a sequence 
of processing operations. The basement houses all the auxiliary equipment, and 
the second floor is occupied by projection rooms, cutting rooms and other customer 
facilities. Several innovations have been included, of which the most noteworthy 
is a one-to-one 16mm optical track printer, using two Davis drives from the 


Westrex sound recorder. 


gy consuMPTION of 16mm film prints 
falls four categories: television, 
educational, religious and commercial. 
The tremendous growth of these fields and 
the corresponding increase in the de- 
mand for 16mm prints has made it 
necessary to provide expanded facilities 
for the manufacture of 16mm film prints. 
Two years ago, it was realized that the 
16mm facilities at Consolidated in Holly- 
wood were inadequate and would have 
to be expanded beyond the limits of the 
existing structures on the Consolidated 
lot. Accordingly, it was decided that a 
completely new building, devoted spe- 
cifically to 16mm laboratory processing, 
should be built, After two years of plan- 
ning and building, the result is a new, 
modern structure with approximately 
25,000 sq ft of floor area 

The new building is adjacent to the 
35mm building and separated from it by 
a driveway at the ground level. Below the 
driveway is a 9-ft wide by 8-ft high rein- 
forced tunnel connecting the 


into 


concrete 
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basements of the two buildings. The new 
building is of reinforced concrete 
throughout, with removable partitions of 
steel stud, gypsum lath and plaster. The 
processing rooms, divided into four con- 
trol zones, are completely air-conditioned 
with washed, filtered and humidity-con- 
trolled air; while the offices, inspection 
rooms and preview rooms are ventilated 
with clean, filtered, tempered air, with 
individual thermostats in each room. The 
cutting rooms are divided into two zones 
and ventilated with filtered air. All nega- 
tive-film handling and positive printing 
and processing rooms are without win- 
dows in order to minimize the problems 
of air-conditioning. Emergency exits are 
placed at strategic locations throughout 
the plant, and ADT supervisory systems 
of watchmen and firecontrol services are 
used, 

The basement is completely sprin- 
klered for fire protection. Figure 1 is a 
floor plan of the basement. Modern 
locker and restrooms for employees are 
provided at the west end of the basement. 
Floors of the locker rooms and basement 
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general basement. Here are located the 
plant air-conditioning and ventilating 
systems, chemical piping, processing- 
machine drives, standby generator, air 
compressor, main-plant power panel, 
water filters, boiler room, and storage 
area for reels and cans used for the ship- 
ment of finished prints. The air-condi- 
tioning and ventilating systems were 
made by Carrier Corp. Refrigerated 
water for the air washer, humidity con- 
trol and cooling systems is pumped from 
a 50,000-gal concrete tank in the 35mm 
building. All air-conditioning controls, 
room thermostats, dewpoint controls, 
etc., are air operated. The ventilating 
controls are the Powers Regulator Co. 
type, as are also the room thermostats 
and room air motors which allow either 
cool or warm air to enter the individual 
rooms. These controls operate Taylor 
Instrument Co. diaphragm air valves on 
all the steam coils and ice water controls. 
The dewpoint control is a Taylor Instru- 
ment'Co. recording Fulscope. All heating 
and cooling coils are the copper Aerofin 
units. 

The new boiler room houses two Ferrar 
& Trefts 60-hp Scotch-type wet-top, 
low-pressure, steel heating boilers. These 
boilers replaced the smaller boilers which 
were in the 35mm building. The new 
ones now supply steam for the entire lot. 
Condensate is returned to the boilers 
through a Schaub condensation return 
system equipped with a Duplex combina- 
tion boiler feed pump. The boilers are 


EB. H. Reichard (who read the paper), Consoli- lobby are covered with waxed asphalt equipped with completely automatic 
999 Reward Holly- tile, while the toilet-room floors and controls, with low-water, high-pressure 
(This paper was first received on May 13, 1954 wainscot are of terrazzo, A ramp leading and flameout controls which, on failure, 
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panel, send out an alarm and shut off the 
burners. The automatic panel has 
manual reset so that it is necessary for 
the engineer to check what went wrong 
before restarting. The burners are com- 
bination natural gas with Diesel furnace 
oil standby. A flip of a switch on the 
automatic control panel can change 
either one or both boilers from gas to oil 
and vice versa. The burners are Ray pres- 
sure-atomizing type, also with fully auto- 
matic control, with multivane quiet- 
running fan, steel blower, especially de- 
signed turbulator and adjustable air-con- 
trol shutter. The ignition svstem con- 
sists of a 5,000-v gas-ignition trans- 
former and nichrome spark electrodes, 
with built-in radio interference elimina- 
tor. The boiler installation consists of 
ground magnesium and asbestos cement, 
with a plastic monolithic mineral wool 
topping, with waterproof finish. A vari- 
able-speed, induced-draft fan is mounted 
between the breeching and the stack, 
with an automatic draft-inductor unit at 
the end of the breeching. The hot-water 
storage tank is equipped with automatic 
temperature control, is steam heated, and 
a small pump continually circulates the 
hot water throughout the building in 
insulated pipes in a closed system so that 
hot water is always available immediately 
at cach faucet. 

Compressed air, used for all air-oper- 
ated controls and for efficient Eastman- 
type air squeegees, is supplied by a 
Chicago Pneumatic class TBO straight- 
line, single-stage, double-acting air com- 
pressor, size 10 X 9, delivering 218 cu 
ft/min at 40-lb/sq in. pressure, The air 
leaving the compressor passes through a 
Chicago Pneumatic after-cooler and 
automatic drain trap which removes ¢x- 
cess moisture from the air. The air is free 
from oil since no oil can come in contact 
with the air in the compressor. Outboard 
crossheads serve to guide the piston 
through the cylinder. Segmented carbon 
rings are used in the piston, requiring no 
lubrication. Metallic inner expanders in 
the piston give proper wall pressure to 
compensate for piston-ring wear. The 
ring life is prolonged by the free floating 
of the piston and rod. The cylinder is 
lined with hardened steel. Adjacent to 
the air compressor are the main electrical 
panels. These panels now serve as main 
power panels for the entire lot. The 
panels in the 35mm laboratory building, 
the color building, and the auxiliary 
buildings on the property are now fed 
directly from this main panel. Direct 
current for the Cinex tester and printer 
lamps in the new 16mm building are sup- 
plied from sub-panels in the 16mm build- 
ing which are fed from the main panels 
in the 35mm building. Two 6-kw 120-v 
d-c generators supply the direct current 
for the incandescent lamps, and a 500-v 
3-kw generator supplies power for the 
high-intensity mercury vapor lamps used 
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Fig. 2. Developer piping showing Tri-Clamp coupling. 


in some of the Bell & Howell-type print- 
ers. 

The gasoline-driven automatic standby 
generator, in case of city power failure, 
will within 7 sec supply power to the 
developing-machine drives, the drybox 
fans, and to the strip heaters in the dry- 
box drying system. This unit is an Ander- 
son-O’Brien gasoline-engine generator 
set. It is powered by a Ford 254 indus- 
trial engine, direct-connected to a single- 
bearing, 30-kw, power-factor 1, 3-phase, 
230-v, a-c, 60-cycle, 1800 rpm, 3-wire 
generator. This unit has complete auto- 
matic switching control, a 24-v battery- 
cranking winding system, with a crank- 
ing speed of 400 rpm, insuring a fast and 
positive start. The generator is a self- 
excited, self-regulated machine, with 
effective voltage and frequency regula- 
tion. A heating unit in the water jacket 
keeps the water at 110 F at all times for 
quick start. A trickle charger automati- 
cally keeps the battery charger up to its 
proper potential. 

The chemical mixing and circulating 
tanks, as well as the storage tanks for the 
processing solution, are situated in the 
basement of the 35mm building. Here 
also is located a complete and modern 
chemical laboratory. Here analyses are 
made of the many chemical processing 
solutions, replenishing-formula strengths 
are established, and all chemical-control 
records are filed. Since the chemical- 
mixing storage tanks and chemical labo- 
ratory are in the building adjacent to the 
new building, it was obvious for better 
control that the 16mm building mixing 
and circulating system should also be in 
this location. With the tunnel adjoining 
the two basements, it was no problem to 
pipe all the solutions to the 16mm build- 
ing from the 35mm building. All piping 
and fittings are of type-316 stainless 
steel, as are also the valves, storage 
tanks, cooling coils and pumps. An im- 
portant feature of the piping is the ease 
with which sections of pive can be taken 
apart for rapid cleaning. Complete mani- 
folds may be taken from the bottom of 
the developing tanks, cleaned out and 
replaced in a matter of minutes. This is 


accomplished by using Tri-Clover Ma- 
chinery Co. quick-couplings with the 
trade name Tri-Clamp. These couplings 
form positive, leak-tight joints and may 
be separated by “a flick of the wrist.” 
They consist of two flange-type ferrules 
into which the stainless steel piping or 
tubing is rolled a special precision- 
molded Hycar or Teflon gasket which fits 
into the grooved ferrule lip and the 
Tri-Clamp itself which is composed of a 
specially fabricated spring clamp which 
grips the ferrule edges, and a simple, 
snap-action toggle assembly firmly se- 
cured to the clamp ring, in position for 
convenient assembly and disassembly. 
Figure 2 shows the stainless steel piping 
under the developing machine tanks, 
with this quick coupling in place. All the 
tubing is welded together for a drip-proof 
piping installation, 

Solution is fed into the processing ma- 
chines through jets at the top and bottom 
shafts of each tank, The return outlet is 
below the surface of the solution, halfway 
between top and bottom, The return line 
brings the solution back to the storage 
tank by gravity. A Taylor Instrument 
Co. air-operated diaphragm valve closes 
off the return line to maintain proper 
solution level in the machines, Haledy 
Electronic Level Controllers Type WS 
are used, Stainless-steel electrical probes, 
adjustable for height in developing- 
machine tanks, control a relay in the unit 
through an electron tube which, when 
energized, operates a compressed-air elec- 
tric solenoid valve, which in turn passes 
air through an orifice to operate the Tay- 
lor air valves on the solution-return line, 
Desired solution levels are thus main- 
tained as the surface varies between the 
ends of the probes. The units operate on 
a power circuit of 115-v ac, 60-cycle, with 
a capacity of 5 amp per circuit, although 
the probes are a low-voltage control cir- 
cuit. 

Figure 3 is the first floor plan, This is 
the laboratory proper, Offices and service 
lobby are shown in the lower right por- 
tion of the diagram. The work rooms, 
which are necessary for the preparation 


of the film during the printing and de- 
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veloping operation, are arranged around 
the developing rooms so that the film can 
trave) from one room to another follow- 
ing the normal sequence of operation. 
The first rooms, following a path through 
the corridor from the lobby, on the lower 
section of the diagram, are the Koda- 
chrome-assembly and negative-assembly 
rooms. Here, originals and deVeloped 
negatives are written up and assembled 
for the printing operation. Next in line is 
a negative processing room, with a 16mm 


picture-negative processing machine and 
a 16mm sound-nega.ive processing ma- 
chine. These machines, as well as all the 
processing machines in the new building, 
were designed and built on the premises, 
although several stock parts such as the 
hoists and some gear boxes and lower- 


casting assemblies were supplied by 
Cinema Art-Crafts, 

Adjacent to the negative processing 
reom is a timing and control room, This 
room is equipped with a Photo Research 


Corp. color densitometer and a Westrex 


| 
NEGATIVE PROCESSING 


Fig. 3. First floor plan. 


Model R-1100A integrating sphere densi- 
tometer, as well as a microscope and 
files for recording control information 
obtained from the functioning of the ma- 
chines and processes in the laboratory. 
Next is an inspection drum room where 
negatives are inspected for mechanical 
imperfections. After the inspection, the 
negative is thoroughly cleaned and sent 
to the rewind-cleaning room awaiting 
the timing-control cards. The inspection 
drum is 4 ft in diameter by 11 ft long, 
and can hold 2200 ft of 16mm film. The 
drum is made of an aluminum shaft 
turning in ball-bearing pillow blocks 
supported on a heavy steel framework at 
each end. Five wheels with spokes and 
hubs are keyed on the shaft, and are of 
cast Dural. The outer sheeting is mag- 
nesium screwed to the periphery of the 
wheels. This is followed by a layer of }- 
in. thick gum rubber, then two wraps of 
j-in. felt, and finally is covered with 
black velveteen. The drum is driven at 
approximately 43 rpm by V-belts on a 


Fig. 4. Printer, showing torque motor take-ups. 
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42-in. diameter pulley attached to one 
end of the drum. The drum is started and 
stopped by a foot treadle running the 
length of the drum within easy reach of 
the operator. Electrical braking of the 
drive motor insures quick stopping of the 
drum in approximately three-fourths of a 
turn. An exhaust hood above the drum 
removes cleaning-solvent fumes. Ade- 
quate lights are placed above the drum so 
that it is possible for the inspectors to 
detect the smallest abrasion. A table 
mounted on rollers with a guide track on 
the wall is equipped with a rewind for 
the operator to remove the film from the 
drum. This rewind moves along the 
length of the drum as the operator is re- 
moving the film. The rewind is unique in 
that it is sturdily built, positive locking 
and adjustable for 16mm, 32mm or 
35mm film by a simple operatiun of 
moving the lever and locking the pin. 
The positive knee-action locking device 
prevents accident to the film caused by 
companion flanges flying open us some- 
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Fig. 6. 16mm Davis Drive type 1:1 optical printer. 


times happens on the conventional type 
of companion-flange rewinds. This type 
of rewind is used throughout the labora- 
tory where adjustable-width rewinds are 
needed. 

Next to the drum room is a small 
maintenance shop for handling minor 
maintenance calls and as a headquarters 
for preventive-maintenance personnel in 
this building. A spiral staircase leads from 
the shop to the basement as easy access 
for the machinists to the basement 
mechanical equipment and to the main 
machine shop in the 35mm building. An 
overhead rolling door from the 16mm 
shop to the loading platform allows 
equipment to be brought out of this shop 
for transporting to the central machine 
shop for any major overhauls. 

Again referring to Figure 3, it will be 
seen that the laboratory was laid out to 
minimize the handling of film between 
the various operations. Raw stock is 
received at the loading platform shown 
on the lower left of the diagram. The film 
is unboxed in the unwrapping room and 
passed into a stock-storage vault and 
stacked according to type of film in 
standard vault racks. Adjacent to this 
vault is a negative vault where negatives 
in production are stacked and then 
moved to the main storage vaults else- 
where on the lot when the release is com- 
pleted on the negative. 

Directly across the safe-lighted hall 
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Fig. 7. Wet end view, 32mm developing machine. 


from the raw-stock and negative vaults 
are the Kodachrome printing and the 
black-and-white printing rooms. The 
Kodachrome duplicating printers are 
revised Bell & Howell continuous type 
equipped with fader mechanisms. Elec- 
tronic devices actuated by a small cue 
mark on the edge of the original film 
accomplish the light changes and fader 
movements in place of notches, Reduc- 
tion track and action printers are avail- 
able for reduction Kodachrome printing, 
and a step-type printer is also available 
for making Kodachrome masters from 
originals. The black-and-white printers 
are also revised Bell & Howell continu- 
ous type. These printers are equipped 
with collapsible rollers so that either 
16mm or 35mm perforated 32mm film 
may be used as « negative, while cither 
16mm or 32mm positive may be used, 
Figure 4 is a closeup of one of these 
machines showing the adjustable-tension 
RCA torque motor takeups used on most 
of the 2,000-ft flange machines. This 
machine is equipped with an air-pressure 
gate to improve definition. Besides the 
reduction action printers, there is an 


Eastman reduction track printer. Light 
changes on these printers are accom- 
plished with a punch-control matte strip 
as used in the 35mm department. A 
closeup of this unit is shown in Fig. 5. 
Also shown in this figure is the DePue- 
type reduction printer and a Consoli- 
dated Film Industries reduction printer. 
The DePue printer has been equipped 
with 3,000-ft flanges on the 35mm head 
to be able to accommodate a full half- 
hour television show. Takeups are 
especially designed for smooth action 
throughout the 3,000-ft roll without ex- 
cess tension. 

The shortcomings of contact printing 
of 16mm sound have been known for a 
long time, but it apparently has been felt 
that the amateur type of projection equip- 
ment on which 16mm prints were repro- 
duced was not capable of revealing the 
imperfections of the sound printing. It 
may be justly stated that the reproducing 
equipment contributed a greater per- 
centage of flutter, for instance, than the 
contact printer on which the reproduced 
print was made, Since the advent of tele- 
vision, and more particularly, since the 
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advent of 16mm projection equipment of 
professional quality such as the Eastman 
Model 25 projector, there arose a legiti- 
mate demand for 16mm sound negatives 
with a flutter content comparable to that 
of professional sound recorders. 

The solution of this problem seemed to 
lie in using a one-to-one optical printer 
for 16mm sound printing in place of the 
conventional contact printer. Since there 
was no optical-sound printer available 
on the market, it was decided to construct 
one. The Hollywood management of the 
Westrex Corp., when approached with 
the project, was very receptive to the 
idea and agreed to lease two of their 
Davis drives which are the extraordi- 
narily effective units used in the Westrex 
sound-recording and reproducing instal- 
lations 

To construct the printer, a large, 
heavy casting was made to serve as the 
supporting framework on which the two 
Davis-@tives were mounted in such man- 
ner that one could be used for transport- 
ing the negative and the other for trans- 
porting the positive. The design, of 
course, included means for propelling 
both drives in synchronism with each 
other, and an optical system had to be 
provided together with a light source so 
that a slit image of the negative film could 
be projected in sharp focus on the posi- 
tive film, The scanning and imaging 
points on the rotating drums are identical 
with the location of the light-valve image 
when the Davis drive is used in a record- 
ing machine (Fig. 6). 

The results obtained from the printing 
machine have been most gratifying. The 
total flutter content of the print made on 
the new machine is considerably better 
than the total flutter content on a con- 
ventional print, but more particularly, is 
it of note that the improvements are in 
those particular flutter frequencies where 
the effect would be most noticeable to 
the ear, 

Again referring to Fig. 3, it will be 
seen that the positive-processing room 
adjoins the black-and-white printing 
room, and a light trap also allows access 
from the main corridor, Here, two 32mm 
Consolidated processing machines have 
been installed, and two !l6mm_ were 
added later, Figure 7 is a closeup 
of the loading end of the wet end of one 
of the 32mm machines, showing the 
lower drive-gear assembly. The semicircu- 
lar covers below the top rollers and 
above the bottom rollers are guards for 
3-in. diameter stainless steel propellers on 
the drive shafts, and provide effective 
agitation in the individual developing 
tanks while the machine is in operation. 
Each rack is in an individual tank for 
ease of conversion to color in the future. 
Removable sections in the floor slab 
allow room for additional tanks if neces- 
sary, The processing machines are of the 
bottom-drive type. The metal shafting in 
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the solutions is type-316 stainless steel, as 
well as all tanks and piping to and from 
the developer and fixing tanks. The lower 
drive rollers are hard rubber with Lami- 
coid* flanges. Linen-base Lamicoid bear- 
ings and gears are used in the lower gear- 
drive assemblies. All bottom rollers are 
driven in the wet section. Upper rollers 
in the wet section are diecast phenolic. 
This figure also shows the stainless-steel 
level-control probes removed from the 
hard rubber tube, just to the right of the 
hoist uprights at the tank top level. The 
box next to it with cover raised houses 
the tachometer. Machine tanks and 
framework are enclosed with stainless- 
steel covering. 


Fig. 8. Developing machine drybox, 
take-up end. 


The 32mm developing machines are 
operated at approximately 120 ft/min, 
while the negative 16mm machines are 
operated at 80 ft/min. The positive 
16mm machines run at approximately 
100 ft/min. Each is equipped with U.S. 
Motor variable-speed drives and electri- 
cal speed-change controls. A bell alarm 
signals the operator for reel changes. The 
water tanks are equipped with water jets 
for spray washing. Rolling rubber squee- 
gees remove excess solution from the film 
as it travels from tank to tank. An effi- 
cient Eastman-type air squeegee removes 
excess water as the film enters the drybox. 
The drybox drive is part of the developer 
transmission system. A photocell unit 
mounted on the drybox signals the 
chemical department when the leader, 
instead of processed film, is entering the 
drybox. Boost control on each processing 
machine is accomplished according to 
footage processed, on a continuous basis. 


* Trademark of Mica Insulator Co. 
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When leader passes into the drybox, the 
boost is turned off until processed film 
again enters the box. The photocell con- 
trol unit is one manufactured by Photo 
Switch, Inc., and is a model 20DAI1. 
Figure 8 shows the takeup end of the dry- 
box, showing the film “come-along,” the 
air-cooled adjustable torque motor take- 
up, the electric thermostat for tempera- 
ture control, and at the bottom, the small 
cabinet is a full emulsion surface film- 
treatment unit. 

A series of conveyors transport the 
16mm processed film to the 16mm in- 
spection rooms, and after inspection to 
the finishing rooms. At the end of the 
32mm processing machines is a 32mm 
inspection room where the 32mm film is 
projected at 100 ft/min with incandes- 
cent light on Simplex 2-pin intermittent 
projectors. Two projectors are in this 
room, and next to each projector is a 
slitter. There are also three inspection 
rooms with a total of seven Bell & Howell 
projectors for 16mm_ black-and-white, 
and two rooms with four projectors for 
Kodachrome. From the inspection rooms, 
the processed film reaches the finishing 
room via conveyor. The finishing room 
is equipped with seven desk-type Bell & 
Howell splicers, a slitting machine for slit- 
ting 35mm perforated 32mm action and 
sound negatives if the customer so desires, 
one Eastman and one revised Eastman 
16mm coding machines, a shipping bench 
and storage racks. In the finishing room, 
any reprints that may be needed and were 
not ordered at the 32mm visual inspec- 
tion projectors are picked up. White 
threadup leaders are spliced on okayed 
prints and prints are mounted on reels 
and put in cans ready for shipment. 
C,O.D. and will-call orders are taken to 
the customer-service counter in the 
lobby. 

The second floor of the laboratory 
building is dedicated to customer service. 
Here is located a customers’ work room 
equipped with splicer, rewind table and 
Capstaff densitometer. A customer con- 
ference room is available, where, after 
inspection of his picture in one of our two 
new 16mm preview theaters, he may re- 
tire and discuss the merits or demerits of 
his picture with his own personnel who 
screened the print with him. A utility 
room also on this floor will contain spe- 
cial service equipment for the customer, 
such as film lacquering and protective 
treatment. 

Nineteen positive-cutting rooms, a 
splicing room, and a large humidity- 
controlled negative-cutting room com- 
plete the second-floor layout. All win- 
dows in the cutting rooms are equipped 
with washable, vertical venetian blinds. 

The authors wish to express their 
gratitude to Ted Fogelman of Consoli- 
dated for photographing the illustrations 
for this paper and the numerous slides 
for the oral presentation. 
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Magnetic Head Wear Investigation 


For a given magnetic head, head life is proportional to the film pressure on the 
head produced by the film tension, kinetic friction coefficient of the film and the 
angle subtended by the film on the head (film-wrap angle). For a given film and 
film-wrap angle, magnetic head life is proportional to the film pressure on the 
head produced by the film tension, the square root of the core radius, the 
3/2 power of the pole face depth, the core width, and ia some undetermined man- 


ner to the core hardness. 


More briefly, one may say that (for a constant film 


and film-wrap angle) head life is proportional to the film pressure, volume of re- 


movable core material, and core hardness. 


Wea on magnetic heads used for 
sound-on-film recording is controlled by 
various factors: (1) type of film, (2) pres- 
sure exerted by film on head, (3) volume 
of removable core material, (4) film- 
wrap angle, (5) core material and (6) 
miscellaneous operating conditions. 
These factors will now be considered in 
detail. 


Type of Film 


The magnetic coating used on the 
film consists of red or black iron oxide 
or a mixture of those oxides in various 
concentrations, held in place by any one 
of a large variety of binders such as 
cellulose acetates, cellulose nitrates, vinyl 
compounds, and others. It is a mild 
abrasive, and closely related to the ma- 
teria) known as crocus, widely used as a 
polishing agent. 


Pressure Exerted by Film on Head 


The force — hereafter called pressure — 
which the film exerts against the head is 
proportional to the film tension and the 
Presented on October 20, 1954, at the Society's 
Convention at Los Angeles by Michael Rettinger, 
Radio Corp. of America, 1560 N. Vine St., 
Hollywood 28, Calif. 

(This paper was first received on October 23, 
1954, and in shortened form on February 2, 
1955.) 


sine of the film-approach angle (see 
Fig. 1). It will be considered constant 
throughout the life of the head. 

The unit area pressure is obtained by 
dividing the film pressure by the core 
contact area, Since this ares increases 
during the wear process (bu: the pres- 
sure does not) the pressure per unit area 
will decrease during the wear process. 
For this reason we have various stages 
of unit area pressure — initial, average 
and final. However, to speak of an 
initial (or average or final) pressure per 
unit area would be misleading, because 
the terms initial, average or final tend to 
qualify the word pressure of the com- 
pound noun, pressure per unit area, 
which is not the intention. The pres- 
sure remains essentially constant, be- 
cause the film-approach angle remains 
essentially constait. In the following, 
therefore, there will be used instead the 
terms pressure per unit initial (or aver- 
age, or final) area. 

The pressure per unit area is not solely 
determined by the film-approach angle 
and film tension but must include the 
peripheral contact area of any addi- 
tional supports, be they other heads or 
so-called “shoes.” Thus the total pres- 
sure on a head with 0,200-in. wide cores 
is cut in half when a 0.200-in. wide shoe 
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(with the same radius as the head core) 
is placed near the head and in contact 
with the film. 


Volume of Removable Core Material 

The life of a head is also limited by the 
volume of core material which can be 
removed before the head is worn out. 
This volume has very much the shape of 
a cylindrical segment, and is determined 
by the radius, the segmental height and 
the segmental width, 

The height of the segment is given 
by the pole face depth. Figure 2 shows 
for a constant core radius the cross- 
sectional segmental areas as a function 
of the pole face depth. It is seen, for in- 
stance, that a head with a 15-mil pole 
face depth has a segmental volume ap- 
proximately 80%, larger than a similar 
head with a 16-mil pole face depth. 

Figure 3 shows the variation of the 
cross-sectional segmental area as a func- 
tion of the radius (if it could be changed) 
for a constant pole face depth of 0.015 
in. It is seen that doubling the radius 
provides a 41% increase in the core ma- 
terial volume available for removal dur- 
ing the wear process. 

Film-Wrap Angle 

Another factor determining magnetic 
head life is the film-wrap angle, as shown 
in Fig. 1. In general, an increase in the 
film-wrap angle (which is twice the film- 
approach angle) results in a lower head 
life. 

One explanation for this condition lies 
in the fact that, for the same film tension, 
the total pressure on the head increases 
with the sine of the film-approach angle, 
while the amount of core material vol- 
ume available for removal during the 
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Fig. 1. IMustration of terms used in text. 


Fig. 2. Cross-sectional segmental core area as a function of 
the segment height for constant 0,375-in. core radius. 
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Fig. 3. Cross-sectional segmental core area as a function of 


the core radius for constant 0.015-in. segmental height. 


wear process remains essentially inde- 
pendent of this angle. 

Another explanation concerns the 
pressure per unit area throughout the 
wear process. In a later part of this 
paper it will be shown mathematically 
that the pressure per unit initial area is 
the same for all film-approach angles 
less than 20°. However, while the pres- 
sure per unit final area for a head with 
i large film-approach angle is practically 
the same as the pressure per unit initial 
area, the pressure per unit final area for 
a head with a small film-approach angle 
is but a fraction of the pressure per unit 
initial area. In other words, for a head 
with a large film-approach angle the 
pressure per unit area remains casentially 
constant throughout the wear process, 
while for a head with a small film- 
approach angle the pressure per unit 
area decreases materially. Since, again, 
the volume of core material available for 
removal remains essentially the same for 
the two cases, the head with the small 
film-approach angle will last longer be- 
cause it is subject to a smaller total as 
well as smaller unit (abrasion-determin- 
ing) pressure. 


Core Material 


The Permalloy or mu-metal lamina- 
tions conventionally used for the cores 
of ring-shaped magnetic heads are 
usually softer than the iron oxide of the 
magnetic coating. For this reason, vari- 
ous attempts have been made to employ 
other materials, although to date no 
really satisfactory substitute for the con- 
ventional core stock has been found. 


Miscellaneous Factors 


There are other factors besides type of 
film, film pressure, film-approach angle, 
core volume and core material which 
influence head life. One is film speed; 
and another, closely related to it, per- 
tains to the rates of acceleration and 
deceleration of a film during starts and 
stops, and the number of starts and 
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stops in a given time. A recorder which 
is started and stopped frequently may 
be expected to have a greater wear effect 
on the heads than one with fewer such 
intermittent film motions, The reason 
lies in the greater film frictior which ex- 
ists at slow speeds. Indeed, in physical 
and mechanical engineering, a large dis- 
tinction is made between static and 
kinetic friction, the former being de- 
fined as the force required to start the 
body from rest and the latter as force re- 
quired to keep the body moving. Static 
friction is always greater than kinetic 
friction, the probable reason for this 
difference being the better interlocking 
of the surfaces in the case of static fric- 
tion, 

It has also been fourd in practice that 
record heads are subject to greater wear 
than monitoring heads. One reason for 
this condition lies in the fact that when 
new film is used, any projecting hard 
particies on the magnetic coating of the 
film pass first over the record head, where 
some of them may be removed by the 
cores, thus providing a smoother mag- 
netic coating for the monitoring head. 


THE THEORY OF MAGNETIC HEAD 
WEAR 


For a given type of head and film, only 
two factors appear to be essential in the 
evaluation of wear: (1) pressure per unit 
area throughout the wear process and (2) 
the volume of material which can be 
removed until the head is worn out. 
The reason why we must consider the 
pressure per unit area throughout the 
wear process lies in the fact that it is 
not constant throughout the life of the 
head, but decreases at various rates de- 
pending on the amount of film wrap on 
the head. At first, this pressure per unit 
area is large, because the contact area is 
small. Af.er some wear has taken place, 
the film pressure, which remains con- 
stant throughout the life, becomes spread 
over a large contact area. Hence, the unit 


Fig. 4. Core contact wipe length as a function of the film 


approach angle. 


area pressure decreases during the wear 
process. 

The total pressure cn the head is given 
by the vectoral sum of the vertical com- 
ponents of the tension. This sum is 2T 
sin @, or sicuply 2T@, if @ is in radians and 
less than 0.261 (15°), because for angles 
smaller than 15° the angle in radians is 
practically equal to the sine of the angle. 
Thus the sine of an angle of 0.261 radians 
is 0.259, the difference amounting to less 
than 1%. 

No matter what the contour of the 
contact area of the head is — flat, round, 
triangular, etc. — the total force applied 
on the head is 2T sin 6. Because the con- 
tour of the contact area is circular, this 
force or pressure is evenly distributed 
over the periphery of the head, except 
perhaps at the very edges where the film 
enters and leaves the head, where a 
pressure gradient of a sort may be said 
to exist. 

In arriving at a relative figure for 
head life we assume, therefore, that 
head life is proportional to a ratio which 
contains some measure of the contact 
area in the numerator and pressure 
(2T sin @) in the denominator. For the 
calculations two cases of film pressure 
should be considered: when the film 
tension is constant with the film-approach 
angle, namely, 24 oz; and when it is 
gradually reduced with the approach 
angle according to the equation T = 
26 — 26/3 (which gives a tension of 24 
oz for a film-approach angle of 3° and a 
tension cf 16 oz for a film-approach 
angle of 15°, as was found desirable by 
test). 

Next we have to establish the initial 
and final contact areas. Figure 4 shows 
the wipe lengths as a function of the 
film-approach angle. When they are 
multiplied by the core width, we obtain 
the contact areas. Shown also on the 
figure is the average wipe length as a 
function of the film-approach angle, ob- 
tained by adding the initial and the 
final wipe length, and then dividing this 
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Fig. 5. Pressure per unit core contact area as a function of 
the film approach angle. 


sum by 2. Again, when this average 
wipe length is multiplied by the core 
width we obtain the average contact 
area, 

Next we establish the pressure per unit 
initial contact area and the pressure per 
unit final contact area as a function of 
the film-approach angle. This relation- 
ship is shown on Fig. 5. It is seen that the 
pressure per unit final contact area is 
constant with the film-approach angle, 
and that the pressure per unit final con- 
tact area increases with the film-approach 
angle. This relationship is shown both 
for the case when the film tension is con- 
stant with the film-approach angle and 
when it decreases according to the equa- 
tion T = 26 — 26/3. 

The reason why the pressure per unit 
initial contact area is the same for all 
film-approach angles may be shown as 
follows. Let (see Fig. 1) 

core radius, inches 

core width, inches 

film-approach angle, radians 
initial length of are of circular core 
segment contacted by film 

inches 

initial area of circular core seg- 
ment contacted by film 

Wb 


film tension, ounces 
pressure on cove 
2T sin @ 
2T sin@ 
2Réb 
because for 


Ls ( angles 
Rb sin = 6) 


small 

It is seen that for the film-approach 
angies used by us (@ smaller than 15°) 
the pressure per unit initial contact area 
is independent of the film-approach angle 
because increasing the angle increases 
the total pressure on the head in the same 
proportion as it increases the contact 
area, 

In respect to the average of the above 
term which contains pressure in the 
numerator and a measure of contact 
area in the denominator (the reciprocal 
of which is to give us a head life factor) 


we have two choices. We can form the 
relationship “pressure per unit average 
area”’ (as a function of the film-approach 
angle), and we can form the mean of the 
pressure per unit initial contact area and 
pressure per unit final contact area (as a 
function of the film-approach angle). 
The former is obtained by dividing the 
pressure (2T sin @) by the average con- 
tact area (obtained by multiplying the 
average wipe length of Fig. 4 by the core 
width). The latter is obtained by add- 
ing, for every film-approach angle, the 
pressure per unit initial contact area and 
pressure per unit final contact area, and 
dividing this sum by two. 

These two relationships may be formea 
both for the case of constant film tension 
and for the case where the film tension 
varies according to the equation T = 
26 — 20/3. These four averages are also 
shown on Fig. 5. The reciprocals of these 
averages are the “head lives’ as a func- 
tion of the film-approach angle and are 
shown, in a relative manner, in Fig. 6. 
In every case, the head life of a head ap- 
proached by a film with an approach 
angle of 3° was chosen as a “standard” 
and given 100% head life. It is seen 
that in every case, head life decreases 
with an increasing film-approach angle. 


To obtain an algebraic expression link- 
ing feet of film passed over the head with 
the volume removed, we have to estab- 
lish an equation for a segmental element 
of the volume in terms of the pole face 
depth, Let (see Fig. 1) 
Ww wipe length, mils 
R core radius, mils 
375 

d le face depth when wipe length 
W, mils. When = 0 
d = 15 mils 
pole face depth reduction, mils 
15—d 


2V/R? — (R — 
2V75ot — 


554/15 —d 


To calculate the total core material 
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Fig. 6. Magnetic-head life as a function of the film 
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approach angle. 


volume available for removal when the 
core width b = 0.200 in., and a small 
change in pole face depth is dd, we may 
write 


dV = bWdd 
15 
or fav fibWwaa 
= 55b Vi5 — ddd 
0 
420 microcubic inches 


Assume, for instance, that it takes a 
million feet of film passed over the head 
to remove this total available core ma- 
terial volume (0.000420 cu in.), then 
one microcubic inch is removed after 
1,000,000/420, or 2380 ft of film. 

Therefore, if we wish to know how 
many feet of film are required to remove 
a certain volume of core material — or, 
inversely, what the pole face depth is 
after a certain number of feet of film 
have passed — all that we have to do is to 
multiply 2380 ft (required to remove 1 
microcubic inch) by the removed volume 
of core material when the pole face depth 
is d, or 


15 
F = 2380b | 55 15 — ddd 
0 
= 17,200 (15 — 
where F = number of feet of film passed. 


Similarly, if it takes 2 million feet of 
film to wear out a head, we get: 


F = 34,400 (15 — 


This expression gives the film footage 
passed as a function of the pole face 
depth. However, the curves in this 
paper are plotted “the other way 
around,” employing the film footage as 
the independent variable. Hence, if we 
are to follow conventional mathematics, 
which uses the ordinate values for the 
dependent variable, we must solve the 
preceding equations for d. Thus we 
obtain, for the case where the total 
available core volume is removed in one 
million feet of film 


d = 15 — 0,015F*/* 


| 
| 
a 
T = 
P = 
p 
A 
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A quick check will show that when the 
film footage is zero (F = 0), the pole 
face depth is 15 mils; and when it is 
2,000,000 the pole face depth will be 
zero. 

Any of the above equations can be used 
for only one purpose, and that is correlat- 
ingly to plot the pole face depth as a 
function of film footage when the total 
case history of a head is available. It 
can then be used in substantiation of the 
theory outlined above, namely, that a 
given amount of footage of a specified 
type of film will remove a certain amount 
of core material volume under the con- 
dition of constant film pressure but vari- 
able pressure per unit contact surface. 
Nothing has been said about the magni- 
tude of the pressure, the initial pressure 
per unit area, film-wrap angle, core 
material, type of film, etc. This does not 
mean that the equation could not be 
made to include factors which consider 
these conditions, 


EXPERIMENTAL 


To measure the wear on magnetic 
heads, a machine was constructed 
which allowed the simultaneous testing 
of a maximum of ten magnetic heads. 
Half of the film loop employed the ten- 
sion used on our recorders (24 oz at 
the tension rollers) and the other half 
employed the tension on our sound- 
heads (12 oz at the tension rollers). 
The following heads were tested with the 
tight loop: 

No. 1: A single-track magnetic record 
head with 0,200-in. wide laminated 
Permalloy cores having a ©.375-in. ra- 
dius, It was used in connection with a 
film supporting shoe, and the film-wrap 
angle employed was 12°. 

No, 2: Same as Head No. 1, except 
ferrite cores were used instead of lami- 
nated Permalloy cores. 

No. 3: Same as Head No. 1, except 
that the Permalloy laminations had been 
chromium-plated before they were ce- 
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Fig. 7. Two types of long-life heads. 


mented together into cores, as shown 
on Fig. 7A. It also employs a film sup- 
porting shoe, and the film-wrap ang'e 
was 12°. This was an experimental unit 
to learn how the chromium plating on 
the side of the laminations would affect 
head life. 

No. 4: Same as Head No. 1, but using 
on the side of the cores a plastic 0,030-in. 
wide containing an aluminum oxide filler, 
as shown in Fig. 7B. This was also an 
experimental head constructed to learn 
how the hard plastic on the side of the 
cores would affect head life. A previous 
head with 0.020-in. wide sapphire shoes 
cemented to the sides of the cores suf- 
fered from undercutting of the cores, 
with a consequent deterioration of the 
high-frequency response, because the 
sapphire was so hard that little wear 
took place on it. The aluminum oxide 
filled plastic is softer than the sapphire 
and hence, it was felt, would wear to 
some extent, thereby reducing the effect 
of undercutting. No undercutting was 
observed in the tests, 

No. 5; Same as Head No. 1, but em- 


ploying no film supporting shoe. Its 
counterpart was Head No. 1, which also 
has a 12° film-wrap angle, but was 
equipped with a shoe, unlike Head No. 
5 


Simultaneously, the following heads 
were tested with the soft film loop: 

No. 6: Same as Head No. 1, but using 
a 24° film-wrap angle, and a film sup- 
porting shoe. Its counterpart was again 
Head No. 1, operated with a tight film 
loop and a 12° film-wrap angle. 

No. 7: Similar to Head No. 1, but 
using 0.050-in. wide instead of 0.200-in. 
wide laminated cores. The film-wrap 
angle was 24°, and a film supporting 
shoe was employed. 

No. 8: Same as Head No, 7, but using 
no shoe. 

The film speed employed was 90 ft/ 
min, 

Because the film tension varied from 
head to head, due to the friction exerted 
by the film against the heads, as pointed 
out in the first part of this paper, the 
film pressure was measured for every 
head position. 

Periodic measurements of the front 
gap pole face reduction were made with 
a micrometer. 

The film loop was 72 ft long. It was 
changed after every 200 passages. 

In Table I the various heads are 
tabulated, together with their life ex- 
pectancy factors. The computations for 
the factor were so made that the smallest 
factor would be unity. A head with a 
life expectancy factor of 5, therefore, 
would mean that it should last: five times 
as long as one with a unity factor. 

The life expectancy factors for Heads 
2 and 3, also shown on Table I, were 
figured on the basis of having standard 
cores, which of course they do not have. 
This was done to enable calculating a 
proportionality factor for the heads, pro- 
vided the life expectancy factor for the 
other heads rang truc. 

Two life expectancy factors are shown. 
The one shown as A/P refers to the 


Table I 
Life-expectancy Factor 
film-wrap film pressure A x 625 A x 613 Film passed, 
Head No. Description angle on head, oz P P million ft 
1 A single-track magnetic record head with 12° 1.5 12 9.7 12( estimated ) 
0.200-in, wide laminated Permalloy cores 
having a radius of 0,375 in. and a film sup- 
porting shoe 
2 Same as No. 1, but uses ferrite cores 12° 1.5 12 9.7 24( estimated ) 
3 Same as No. 1, but Permalloy laminations 12° 1.75 10.3 8.5 60( estimated ) 
were chromium-plated before being ce- 
mented together into cores 
4 Same as No. 1, but using on the side of the 12° 1.75 10.3 8.5 21( estimated ) 
cores a plastic 0.030-i». wide containing 
aluminum oxide filler 
5 Same as No. 1, without film supporting shoe 3° 3.65 4.95 4 4.5 
6 Same as No. 1 24° 4 5.75 5.75 5.2 
7 Same as No. 1, but cores are 0,050-in. wide 24° 1.15 5 5 4.0 
4 Same as No. 7, without shoe 24° 4.75 1 1 0.8 
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Fig. 8. Magnetic-head life as a function of film footage 
passed over the heads. 


average contact area divided by the film 


pressure. The one shown as A/P refers 
to the reciprocal of the mean of the 
pressure per unit initial contact area and 
pressure per unit final contact area. 
Both life expectancy factors were dis- 
cussed in detail under the section on 
theory above. 

On Figs. 8 and 9 are shown the ex- 
perimental results, The solid curves rep- 
resent the theoretical values, The ex- 
perimental curves approach the calcu- 
lated curves rather well. There is a defi- 
nite trend, as wear progresses, toward 
an asymptotic limit, which is due to the 
decrease in pressure per unit area. 

On Fig. 8 (Head No. 4) there is also 
shown the lifetime of a head of this type 
when only new film is used. This head is 
identical to the one employed in the 
wear machine. It had been sent to the 
sound department of a motion-picture 
studio, where it was used as a monitoring 
head on a recorder which passed only 
new film. The enormous difference be- 
tween the effect of the new film and that 
of old film is readily evident, 

Note that head wear was determined 
by the front gap pole face reduction, 
in mils, and not by the change in head 
inductance. The reason for this is that 
different types of heads show a differ- 
ence in inductance change with pole 
face reduction. 


Discussion 

E. S. Seeley (Altec Service): The point was once 
suggested to me, and I’ve demonstrated it a 
number of times since, that when the film con- 
tacts the head it doesn’t seem to conform to the 
shape of the head as your early figures indicated. 
These might fit the case of a very limp or highly 
pliable tape, but film is pretty stiff and it seems to 
contact the head over an incredibly small area 
when the head is new. Wear at first is very rapid 
and appears as a flattening of the core. As time 
goes on the worn area widens. We have applied 
dye to the cores in a number of instances to 
observe the variation of contact area, care being 
taken to eliminate possible variation in the 
position of film during the starting operation. 
It was qualitatively confirmed that a contact 
corresponds to what would result if the film is a 
stiff beam. Under these conditions, if the film is 
flat and the head itself is curved, the point of 
contact would be extremely small and lead to 
very rapid initial wear followed by a great 
reduction in wear rate after the area of contact 
has widened. Possibly, conclusions concerning 
wear based on the stiff film concept would not 
be greatly different from those based on a limp 
film. 


Mr. Rettinger: Ut is true that as long as the film- 
approach angle is small, say less than 12°, the 
contour is essentially a straight line-—a flat 
surface — and it is only when the film angle 
exceeds that 12° that the contour becomes 
curved. It so happens that in most of our record- 
ers the film-approach angle does not exceed 20° 

So, I feel justified in assuming that the removed 
core material volume had the shape of a cylin- 
drical segment. You mentioned something else, 
that is, that a change in the speed may have an 
effect on the wear, which is true. A machine, for 
instance, which is started more frequently than a 
machine which is not interrupted so often pro- 
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Fig. 9. Magnetic-head life as a function of film footage 
passed over the heads. 


duces more wear on a head than if it had been 
running continuously. There are other factors 
One condition which I did not fully investigate 
concerns speed of the film itself, We may assume 
that speed must have some effect. In other 
words, if the head is operated with the film speed 
of 25 ft/min, may one expect the same amount of 
footage to go over the head when the film speed 
has been changed to 90 ft or even more? That 
is a condition which I did not investigate be- 
cause it concerns the dynamic frictional co- 
efficient. This work was merely to learn what 
effect the film approach angle had on head life. 
Secondly, I wanted to obtain some sort of a head 
life figure, a criterion which would allow me to 
predict head life, and while that was rather 
simple for certain types of heads using Permaloy 
laminations, it became considerably more 
difficult when the material was changed to 
ferrite or if sapphire shoes were applied next to 
the cores or if chrome-plated heads were used. 
But these were the general conclusions that I was 
able to arrive at. 

Anon: Have you had any determination of the 
head wear on splices? 

Mr. Rettinger: No, 1 did not investigate that 
condition at all. 
Wallace V. Wolfe, Chairman of the Session (Radio 
Corp. of America): | am sure you all realize that 
two points that Mr. Rettinger did not specifically 
mention in his paper are very obviously factors 
that are involved—one is the particular charac- 
teristics of the abrasive of the film itself and the 
other is the hardness of the head material. His 
discussion in this analysis has been based on the 
assumption that those were constant factors, and 
that variations in those factors would obviously 
cause a shift of the curve insofar as they are ex- 
pressed in terms of feet of film and volume of 
material to be removed. 
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Advantages, Scope and Limitations 
of the Perspecta Stereophonic System 


The stereophonic principles which have served as the basis for the design of the 
Perspecta System are set forth, followed by a brief description of the system and 


its advantages and limitations. The history of the development is given and recent 


additional features are described. 


yp CURRENT spate of wide-screen and 
stereophonic sound techniques have all 
had as their objective the achievement of 
a greater sense of realism or presence for 
the audience in the theater. It is there- 
fore pertinent in the consideration of 
further developments in stereophonic 
technique to recapitulate what is known 
about the nature of our hearing with 
particular reference to its stereophonic 
sense, 

There are two principal factors that 
can contribute to the sense of direction 
by which a sound source is identified. 
These are the difference in intensity of 
sound received by the two ears and the 
difference in time at which the sound 
arrives at each ear. 

From a knowledge of acoustics it is 
evident that the intensity difference can 
be of greater importance at the higher 
frequencies where the obstacle effect of 
the head will cause attenuation of sound- 
waves reaching the ear that is farther 
from the source of sound. On the other 
hand at low frequencies the intensity 
difference can only be quite small. 

The time difference when listening to a 
continuous wave can only be a matter of 
phase where the soundwaves have a 
wavelength commensurate with the 
dimensions of the human head. At fre- 
quencies considerably lower or higher 
than this region the time difference to 
continuous waves can have little meaning: 
at lower frequencies the ear cannot de- 
tect the difference of a small fraction 
of a wavelength represented by the 
distance between the ears (Fig. 1A); 
at higher frequencies where the distance 
between the ears represents a multiple 
of wavelengths the ear has no means of 
knowing how many waves difference 
there are between the two ears (Fig. 1B). 

Added to this deviation that occurs 
with frequency and wavelength is the 
effect of the listening room, whether 
this be a living room or a theater audi- 
torium, Any continuous wave sets up a 
system of standing waves due to reflec- 
tions from various surfaces of the room. 
The effect of standing waves can be 
illustrated with a continuous tone from an 


oscillator reproduced through a loud- 
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Fig. 1. Showing why ear cannot detect direction by phase difference at: A, low 
frequencies, where the wavelength is such that the phase difference between the two 
ears is a small fraction; B, high frequencies, where each ear may be receiving a com- 


pletely different wave at an instant. 


speaker. A sample pattern for a single 
frequency is illustrated at Fig. 2. As 
the listener moves his head a matter of 
inches, the apparent source moves quite 
noticeably due to the effect of standing 
wave nodes and antinodes. 


The Importance of Transients 


A little careful thought and careful 
listening show that our sense of direction 
depends primarily on transients so that 
the brain tells the direction of source by 
the time or intensity difference of any 
initial wavefront striking the two ears 
rather than by a continuous phase or in- 
tensity comparison on steady tones. 

Much of the earlier literature on stereo- 
phonic sound was based on the hypothesis 
that reproduction of realistic value must 
be based upon the objective of recreating 
the original sound field. Further investi- 
gation shows this objective to be quite 
evidently impossible because the original 
sound field is conditioned not only by the 
source of sound itself, as to position and 
magnitude, but also by the characteristics 
of the room or space in which it is pro- 
duced. So the listener is conscious not 
only of the characteristics of the sound 
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but also of the room in which he is 
listening to the sound. This means that 
to recreate accurately a sound ficld 
around any individual listener the 
pattern of standing waves, their rate of 


Fig. 2. Diagram of the nature of stand- 
ing waves set up in average theater by 
sound wave from single source (horn) at 
one particular frequency. This illus- 
trates the complexity of sound field set 
up by a sustained tone, and shows why 
binaural perception cannot locate direc- 
tion of source during a sustained tone. 
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buildup and decay, etc., must all be 
accurately recreated according to the 
size and shape of the original room. It is 
quite obvious that this objective is im- 
possible, even for one seat in a large 
theater auditorium, let alone for every 
seat throughout the auditorium. 

From the foregoing remarks, however, 
it is evident that the ear cannot be sensi- 
tive to all the varied characteristics of a 
sound field and that the important thing 
is to recreate some essential features in 
the sound field by which the ear is able 
to identify the sense of direction and the 
various qualities by which it identifies the 
other characteristics of interest. Because 
of the great variety of sound striking the 
ear simultaneously during any reproduc- 
tion the ear is extremely accommodating 
to certain kinds of defect. This can be 
observed by considering for example a 
reproduction of sound representing a 
person talking in a telephone booth. 
In a much larger room the acoustic 
characteristics of the booth can be im- 
posed upon the original sound and the 
effect is quite convincing as being that 
of the person talking in the booth. This 
is largely due to the fact that the ear has 
accommodated itself to the natural 
characteristics of the auditorium to some 
extent and this also explains why quite 
successful illusions can be achieved, even 
in theaters with comparatively poor 
acoustic characteristics. 

Another point frequently raised in the 
discussion of stereophonic effecs is the 
identification of different sources of 
sound simultaneously at different posi- 
tions. From the foregoing discussion it is 
evident that these apparently simul- 
taneous identifications can only occur 
when each source produces transients 
by which to identify that source for the 
moment. 

In verification of this fact, consider 
listening to a pipe organ where the pipes 
are distributed over a wall surface area: 
it is impossible from any distance to 
identify the position of any individual 
pipe played. The reason for this is 
evident fron: the foregoing: the character 
of the note played by a pipe organ is 
almost void of transients because the tone 
builds up gradually by excitation of the 
air blast admitted and similarly the 
standing wave pattern in the auditorium 
builds up with not too different a time 
constant from the buildup of the tone 
itself. For this reason the music from a 
pipe organ is singularly devoid of any 
directional characteristics. 

Turning one’s attention from organ 
music to that of an orchestra, it becomes 
evident that a sense of direction is partic- 
ularly prominent in those instruments 
responsible for producing marked transi- 
ents: drums, cymbal, triangle, etc. In- 
struments where the tone is initiated more 
gradually do not have such a marked 
apparent directionality. 

The general conclusion that one may 
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draw from this consideration is that the 
importan. part of a sound to which 
directional characteristics must be im- 
parted is the part containing transients. 
For this reason a much more effective 
impression of realism can be given to 
an orchestral reproduction by concen- 
trating on ensuring that the drums and 
percussion instruments have a correct 
sense of direction whilst ignoring instru- 
ments producing steadier tones. 

A reproduction in which this has been 
the basis for determining the stereo- 
phonic composition has in fact been 
shown to give much better realism than 
the “classic” ideal, in which a group of 
microphones placed in specified posi- 
tions relative to the orchestra are relayed 
to a group of loudspeakers similarly 
placed in the auditorium. 

There is another factor that can be 
very important in the question of appar- 
ent realism although it often seems to be 
overlooked, An illustration which will 
probably emphasize the point can be 
taken from the use of a call system. 
When the microphone key is depressed, 
preparatory to making an announce- 
ment over the system, a background noise 
in the form of tube hiss comes over the 
loudspeakers before the announcement 
itself commences, which can be heard 
readily if the ambient noise is reasonably 
low. The sudden presence of this back- 
ground hiss immediately alerts the occu- 
pants to the fact than an announcement 
is about to be made. 

This feature can mar the realism of 
stereophonic sound, if the background 
noise from the different channels in use 
is sufficiently high to be audible at times. 
This may occur in instances where the 
sound is concentrated from one channel 
while the other channels are intended to 
be silent. If, however, instead of being 
silent, or reproducing at reduced level, 
they are reproducing at a level compa- 
rable with the background noise, the 
effect is marred by the presence of this 
background noise, which gives the 
listener the automatic subconscious im- 
pression that he is listening to a loud- 
speaker rather than to original sound. 

For this reason it is extremely impor- 
tant that any sound system that attempts 
a high degree of realism should avoid 
the introduction of any spurious noise not 
present in the original sound. This 
stresses the importance of dynamic range 
in any system intended for stereophonic 
reproduction for the purpose of produc- 
ing greater realism. 


How the Perspecta System Works 


Based on the classic idea of stereo- 
phonic sound, which is built around the 
hypothesis that the objective is to recreate 
the original sound field pattern, the 
first reaction to an explanation of the 
Perspecta principle is naturally that the 
principle is “phony.” However, a more 
accurate assessment of the factors that 
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go to make up the stereophonic im- 
pression in practice will show that the 
Perspecta System is in fact amply 
qualified to provide all the essential 
ingredients for producing a_ realistic 
stereophonic impression. 

By now the readers of the Journal are 
familiar with the principle of this system 
which consists of applying to a single 
audio composite certain control channel 
information, the function of which is to 
direct the distribution of the basic audio 
composite to a three channel system 
installed in the theater. 

In detail, the control frequencies are 
30 cycles for the left channel, looking 
from the audience viewpoint, 35 cycles 
for the center channel, and 40 cycles for 
the right channel. The amplitude of 
audio signal delivered to each channel 
is controlled in accordance with the 
instantaneous amplitude of the control 
frequency that is present on the com- 
posite track. The control frequencies 
reach a maximum level which is more 
than 26 db below the maximum audio 
level and hence is inaudible when re- 
produced on a regular system, which 
does not have the filtering that is pro- 
vided in Perspecta Sound equipment. 

The audio section of the composite 
Perspecta Sound signal contains from 
70 cycles upwards to the normal high 
end limit which is in accordance with 
the audio band specified by the Motion 
Picture Academy. ‘The low-frequency 
control signals thus do not in any way 
interfere with the audio signal directly, 
Their only function is to act as a kind 
of coded control to determine the dis- 
tribution of audio between the three 
channels. 

The advantages of the system are: 
Compatibility 

As in the case of the decision as to 
which system should be adopted for 
changing from black-and-white tele- 
vision to color, an important feature is 
the matter of compatibility since a great 
many theaters do not yet have any means 
for presenting stereophonic sound. 

The only alternative to a compatible 
system is to have every release prepared 
in a variety of prints to suit the different 
types of system. In the field the Perspecta 
Sound system has the advantage that the 
same Perspecta Sound print may be 
presented over a Perspecta Sound in- 
stallation, in which case it gives the 
stereophonic effect, or over a regular 
nonstereophonic theater system, in which 
case the presentation will be just like a 
norma! picture that has no stereophonic 
effects. Thus, if Perspecta Sound were 
the only type of stereophonic presenta- 
tion in use, the motion-picture com- 
panies would have to issue only one kind 
of print, and that would play thoroughly 
well according to the equipment in 
the theater. 

The other part of its compatibility 
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consists in the fact that a theater 
equipped with this system can play 
regular and Perspecta Sound films inter- 
changeably as far as the sound part of the 
presentation is concerned. The integra- 
tor unit provides automatic switching 
from single-channel to multi-channel 
presentation according to the type of 
track being played at the moment. This 
is a considerable advantage at a time 
when the multiplicity of systems is 
rapidly rendering many projection booths 
more like a junction switchboard control 
than anything else. 

Dynamic Range 

Perspecta Sound also has advantages 
in the question of realism due to the 
fact that the gain of the amplifiers is 
controlled at a relatively high level 
point in the circuit. Background noise 
can be reduced to an extremely low 
level, This means that if one channel is 
responsible for presenting, say dialogue 
from the left side of the screen, the other 
two channels can be made quite in- 
audible even as regards background 
sounds, The only sounds reproduced in 
the theater are the sounds that the pro- 
ducer intends to be reproduced in the 
theater, 

This advantage also enables a greater 
dynamic range to be used if desired 
without getting down into the region 
where background noise becomes an- 
noying. It has often been noticed that 
quiet passages in regular films are con- 
siderably marred by the presence of 
background noise. This can be obviated 
in using Perspecta Sound by reducing of 
the control track level as well as that of 
the audio level. This will act as a further 
noise reducing circuit that can be ap- 
plied at a high level in the reproducing 
chain instead of merely on the sound- 
track itself. 

Of course when such a film is repro- 
duced over a standard reproducer with- 
out the Perspecta Sound feature the 
dynamic range will be somewhat re- 
duced and the relative background noise 
will be no better than that on a standard 
track but when the same track is re- 
produced over a Perspecta system an 
improved dynamic range will be ob- 
tained and the background noise will be 
further reduced, 

Limitations 

So far we have presented only the 
advantages of Perspecta Sound and the 
reader is bound to say: “Well, where is 
the catch?” Naturally any system with 
so many advantages is bound to have 
some limitations, and part of the purpose 
of this paper is to call attention to these 
limitations, so that Perspecta Sound may 
be operated to best advantage by all 
those associated with it, As will appear 
from what follows, the limitations do not 
seriously impair the capabilities of the 
system but merely mean that certain 


Fig. 3. Why subject material for sur- 
round effects should be carefully se- 
lected: radii from sources represent the 
position of a sound wave front at the 
same instant; heavy dotted lines indicate 
path of sound from stereophonic screen 
horns to two typical auditors; light dotted 
lines indicate path of sound from nearest 
surround units to same auditors. Notice 
bigger time-difference between screen 
horns as group and surround units as 
groups, as compared with small time dif- 
ference between screen horns, or be- 
tween individual surround units within 
range of any auditor. 


precautions must be observed in its 
use, both at the studio and at the theater. 

At the studio one limitation, that will 
probably come foremost just at the mo- 
ment, is the fact that Perspecta Sound 
does not provide for carrying special 
material for application with surround 
speakers. Several recent stereophonic 
pictures have exploited this feature and 
it may be considered to be desirable. On 
the other hand, the use of surround 
speakers inevitably lends some unreality 
to the presentation, unless great care is 
used in selecting suitable material, 
because of the false time differences that 
occur at the varying positions occupied 
by individual listeners in the house. This 
is illustrated in Fig. 3. The slight varia- 
tion in time difference at different posi- 
tions in the house from the three loud- 
speaker systems installed behind the 
screen is acceptable because it is not large 
enough to be detected by the ear, but 
the time difference between the screen 
group of speakers and one just up behind 
the listener can be quite disconcerting, so 
more care should be used in selection of 
material so that any such time difference 
becomes unimportant. 

It should be observed here that the 
provision of such facility with the 
Perspecta Sound System is not im- 
possible. A further control channel could 
quite readily be added to provide for 
this, using cither 25 or 45 cycles as a 
control frequency. Probably it is rather 
early at the moment to make this addi- 
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tion, in view of the fact that the standards 
for the existing arrangement have only 
just been established. However, it is 
entirely possible that such an addition 
can be made, if the general feeling is that 
the use of surround speakers is a desirable 
feature in stereophonic reproductions. 
Such a decision must rest with the pro- 
ducers. 

The next limitation which should be 
considered from the studio’s viewpoint 
is the operating speed of the system. 
The channels take a certain time — of 
the order of half a second — to change 
from one gain level to another and it is 
not practical to operate at speeds greater 
than this. At first thought this may ap- 
pear to be a serious limitation but be- 
cause the reverberation constant of the 
average theater is also of this order, it will 
be realized that little advantage is to 
be gained by making the system operate 
faster even if this were possible. In prac- 
tice for quick fire dialogue, or materia! 
of similar nature, the Perspecta Sound 
medium proves quite adequate. If only 
one person is speaking at a time the 
system can direct the sound to the appro- 
priate sources accurately. When inter- 
ruptions occur in such a way that several 
people are talking on the screen simul- 
tancously the sound can move so as to 
favor a general dominant source and the 
effect is extremely realistic. Thus this 
limitation is more apparent than real. 

The third and a quite important 
limitation for the studio to observe 
concerns the accuracy of the control 
frequencies. The Perspecta Sound in- 
tegrator units are made to accept a 
frequency variation corresponding with a 
speed variation of the projector of up to 
3 or 4%. The primary purpose of pro- 
viding the flat topped bandpass filters 
that made this possible was to allow 
for field variations in frequency or volt- 
age that result in speed deviation of pro- 
jector motors from nominal. In order to 
make this full deviation available in the 
field the control frequencies must be 
applied accurately in the first place. 
For this reason the studios should pay 
close attention to ensuring that the con- 
trol frequencies are accurately centered 
on their nominal values of 30, 35 and 40 
cycles, If the reproducing or monitoring 
projector is running accurately at its 
correct speed, the system will still work 
with a 3 or 4% variation in control 
frequency values, and this fact could 
easily result in laxness over the question 
of accuracy in this frequency. However, 
if this tolerance were used up by the 
studios for allowing the control fre- 
quencies to be inaccurate in recording, 
there would no longer be the available 
tolerance to allow for speed deviation 
in the field. 

From the exhibitor’s end the principal 
limitation concerns care in adjustment. 
The Perspecta System bears a relation 
to a regular system somewhat similar 
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to the relation between shooting black- 
and-white film and color. When shoot- 
ing color the latitude on exposure is 
much closer than that on black-and- 
white. In using a regular theater sound 
equipment, where there may be more 
than one place at which gain can be 
adjusted, there is usually an optimum 
combination of gain settings at the differ- 
ent points, but a little deviation from 
this optimum will not be too noticeable. 
When using Perspecta Sound, however, 
it is more important to stay close to the 
optimum settings, provided by the cali- 
bration of the system. Failure to observe 
this precaution will result in the system 
operating so that the channels are work- 
ing either toward the bottom end or 
else toward the top end of their control 
for some of the time, and thus will be 
deprived of some of the useful dynamic 
range of the system. 

A feature of importance to the poten- 
tial exhibitor of Perspecta Sound is how 
much the system is going to cost. Above 
the cost of the integrator all that is 
necessary is the three power amplifier 
and horn channels. Probably the existing 
power amplifier and horn channel can be 
retained for service on the center channel 
so that two extra channels are all that is 
necessary to serve the sides, together with 
the integrator to provide the necessary 
control. 

Another feature of importance to the 
exhibitor is the question as to whether 
the system will operate satisfactorily in 
his theater without control of the power 
supply frequency and voltage. The 
Perspecta Integrator has been built to 
accommodate a speed deviation of up 
to 4% in either direction and will also 
accommodate a range of voltages from 
105 to 125 v without appreciable devia- 
tion in its performance. However, in a few 
locations power supply is apt to deviate 
further than this — usually places where 
the power supply is extremely poor in 
this respect, so that the deviation is wide 
enough to make some control necessary 
even for running regular pictures suc- 
cessfully. If this is the case there is no 
problem, since the integrator consumes 
only about 75 w and the power amplifiers 
can probably be run from nonregulated 
supply. The 75 w should be easily at- 
tainable from the same controlled out- 
put provided for running the projectors 
at constant speed. The point to realize 
here is that such control is necessary in 
those instances where wide speed varia- 
tion or voltage fluctuation is encountered. 


History of Development 

With any new system, newcomers in- 
variably ask this kind of question: 
why didn’t you, or why couldn’t you, do 
this, that and something else with this 
system? These questions are always 
offered with a helpful attitude, the idea 
being to assist toward general progress. 
It therefore seems appropriate at this 


stage to give a brief history of the de- 
velopment of this system, so that well- 
wishing persons may have a fairly 
accurate picture in their mind of the 
development of Perspecta Sound to its 
present point. 

Why did we choose low frequencies 
for control purposes, since this leads to 
the necessity of long time-constants, 
associated with the filtering necessary 
at these frequencies? 

Theater systems show deviation from 
level response at both ends of the audio 
spectrum. The deviation at the low-fre- 
quency end is normally due to coupling 
components in the amplifier and from the 
photoelectric cell. These components 
are fixed by resistor and capacitor values 
and are not likely to deviate with any 
given equipment during performance. 
At the other end of the spectrum, above 
audio range, variation of fall-off with 
frequency is likely to occur quite fre- 
quently and due to random changes 
that may happen at any time. This 
means that if frequencies, say above 20 
ke, were used, amplitude of these fre- 
quencies would be controlled by a great 
many factors besides the question of the 
original amplitude recorded on the film. 
This difficulty is quite eliminated by 
using control frequencies in the sub- 
audio range. 

Next question: How does the auto- 
switching system know the difference 
between control frequencies on a Per- 
specta film and random low components 
on a regular fila? 

This was in fact a problem, and several 
arrangements were tried before the 
present successful circuit was evolved. 
The output from the bandpass amplifiers 
which separate the individual carriers 
one from another is remixed to recon- 
stitute a composite control signal, which 
is passed on to the autoswitching system. 
This eliminates all low audio components 
except frequencies in the range from 25 to 
45 cycles. Figure 4 is a schematic of an 
integrator. 


Having restricted the frequency band. 


accepted, examination of the waveform 
composing the two different kinds of 
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Fig. 4. Block schematic of 
Perspecta Sound System Inte- 
grator. 


frequency in this range shows little differ- 
ence that can be detected on a scope; 
they both appear to be a series of wiggles 
with time. However, examination of the 
behavior of the meters on the integrator 
shows a difference that is not apparent 
from the waveform itself. On a regular 
sound track the components at 30, 35 
and 40 cycles consist of a random series 
of pulses whereas, on a Perspecta Sound 
film, the control signals consist of steady 
but fluctuating values. 

To discriminate between the two kinds 
of signal, a d-c operated time constant 
circuit follows rectification of the com- 
posite control group, which takes about 
six to ten seconds to pull the relay in, and 
hence holds in on a Perspecta Sound con- 
trol track, but which, due to the shorter 
duration of the pulses constituting the 
random low-frequency material, never 
comes in on a regular sound track, 
This arrangement has been tried out with 
a wide variety of tracks from different 
studios, and has been found to be a 
successful means of differentiation beyond 
all expectation. To date, it seems that 
no existing regular track has fooled the 
integrator into operating when it should 
not. As a final precaution against the 
possibility of some very unusual track 
turning up that might trick the integrator 
in this way, a switch has been provided 
on the integrator to render Perspecta 
Sound definitely off if such a film should 
accidentally operate it. 

The development of the filter system 
employed in the integrator has proved 
intriguing. In the first experimental 
integrators extremely cumbersome three- 
stage bandpass filters were employed. 
These produced a flat top response of the 
required breadth and sharpness at the 
sides, but each filter occupied a space 
approximately 9 by 4 by 8 in. Three of 
these filters, one for each channel, would 
occupy as much space as the whole 
integrator in current design. These 
filters had an insertion loss somewhere 
between 20 and 30 db, so extra gain had 
to be employed to make up for the losses 
in the filter. 

From this there evolved a bandpass 
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combination in which there was no loss 
at the pass frequency, and by using a 
double arrangement of a sharply tuned 
filter with a double-humped filter a 
reasonably economic result was achieved. 
However, this arrangement led to pro- 
duction difficulties due to the necessity 
for extremely close alignment between 
the single-peaked clement and _ the 
double-humped element. 

This was obviated by a redesign, for 
the current integrator circuit, which 
uses identical filters in the grid and 
plate circuit of the control frequency 
amplifier tube. Both of these filters give 
the flat-topped type of response so 
production variation between individual 
filters does not result in an overall devia- 
tion from flatness but merely slightly 
modifies its overall width or positioning 
in the frequency band. This resuits in a 
practical arrangement which works con- 
sistently well without extremely difficult 
alignment problems. 

The latest integrator to be developed 
by the Fairchild organization takes filter 
design a step further. A compromise in 
top-width and steepness of sides has been 
made to enable the filtering to be 
achieved in a single flat-topped stage. A 
change in the method of biasing the 
rectifiers and of controlling output level 
has enabled this method to achieve at 
least as good a separation between con- 
trol channels as the earlier and more 
expensive two-stage design 

A feature which has caused its quota 
of headaches with Perspecta Sound is the 
question of establishing standards, as 
any who have worked on systems de- 
velopment will appreciate, A standard 
that could to advantage have been deter- 
mined earlier than it was, is the level 
differential between the audio and con- 
trol frequency components in a Perspecta 
Sound film. The earliest experimental 
integrators and films operated with a 
level differential of only 8 db. The next 
figure chosen, and intended as a stand- 
ard, was a level differential of 16 db 
between audio and control frequency 
level. The final level now established in 
the Academy standard is from 20 to 26 
db, according to which levels are re- 
ferred to. The calibration audio signal 
is 6 db below 100% modulation of the 
track, while the calibration control 
frequency signal is 26 db below 100% 
modulation of the track, 

A closely related standard to be estab- 
lished was the precise relationship be- 
tween the amplitude of control frequency 
and the change in audio gain produced 
by it. Early experimental systems were 
made with components that came handy 
and worked, However, it was found that 
control tubes were not always quite 
consistent in the relationship between 
control voltage applied and the change 
of gain which that control voltage pro- 
duced, For this reason, the necessity of 
establishing a standard for this control 


law was realized and a standard has 
been derived. This has been called a 
control “ratio,” and using this termin- 
ology the standard chosen represents a 
ratio of 1.5 to 1. This means that a 
change of 14 db in control frequency level 
produces a change of 21db in resultant 
audio signal from that channel. The 
term control ratio is somewhat mislead- 
ing because this does not mean that a 
change of 6 db at any point on the 
range of control frequency amplitude 
will produce a change of 9 in audio gain. 
This is because the relationship is not 
basically one of db for db, but rather of 
db change in audio gain for voltage 
change in control frequency amplitude. 

In current integrator design the maxi- 
mum rectified output from the control 
frequency amplifier is 12 v d-c. This pro- 
duces a maximum gain of the control 
amplifier. The 12-v d-c overrides a 
voltage delay bias, arranged so that a 
certain control frequency amplitude is 
necessary before any rectified d-c at all 
appears. Thus the 12-v change in bias 
produces the change in audio gain in the 
region of 21 db and corresponds with 
change in control level from 3 v to 15 v. 
If this represented a fixed db ratio, as is 
implied in using the term control ratio, 
the first 2.14 v change of bias would 
produce change in audio gain of 7 db; 
the first 5.8 v, 14 db; and the full 12 v, 
21 db. But the control does not work this 
way. Instead, each 4 v of the 12 would 
produce a change of 7 db. On this basis 
4 v will produce a change of the first 
7 db; 8 v, a change of 14 db; 12 v, the 
full 21 db. The difference between the 
control voltages for corresponding levels 
obtained by cach calculation may not 
appear to be very great, but it is neces- 
sary to establish a standard in order for 
production integrators to be controlled 
for reasonable uniformity. For this reason 
the term “control law” is preferred over 
“control ratio.” 

What happens if the system is not 
accurately adjusted? For example, if 
the operator should adjust the gain in the 
wrong places so that instead of develop- 
ing from zero to 12 v of control frequency 
voltage the voltage should swing up, to 
say, 20 v, would this blow the diaphragm 
out of the horns? The integrator had to 
be designed to prevent this possibility, 
and so a limiting device was incorporated 
so that not more than 12 v output could 
be derived from the control frequency 
amplifiers. In the latest integrator design 
the type of control circuit used elim- 
inates the need for a separate limiting 
action. In this way, if the gain control 
ahead of the integrator should be ad- 
justed say 6 db higher than it should be, 
the gain after the integrator being turned 
down to compensate, then the system 
would be working in such a way that the 
top 6 db of control would disappear, and 
give a “flattening” effect upon the desired 
stereophonic impression. A similar thing 
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can happen by using too much gain 
following the integrator, and not enough 
ahead of it. Insufficient control is de- 
veloped to utilize the expansion part of 
the control amplifier characteristic, with 
the result that the lower end of the range 
is flattened instead of the higher end. 
Figure 5 illustrates this. 

This is why standardized calibration 
procedure had to be established and 
clearly outlined in the Instruction Book, 
so the user could always be sure of 
operating the equipment under its 
correct conditions. Additionally the 
equipment is designed so that accidental 
deviation due to unforeseen circum- 
stances will not cause the equipment to 
reflect adversely on the system due to bad 
reproduction. 

Another standard to be established was 
the acceptable degree of distortion at the 
output from the system. In these days 
distortion figures of less than 1% seem 
to be popular, However, it is well known 
that any controlled amplifier, that works 
on the curvature of a tube, or some vari- 
able resistance device, inherently pro- 
duces a certain amount of distortion. 
The control amplifier used in the earlier 
integrators employed a _ push-pull 
arrangement with feedback to offset any 
out-of-balance condition at any inter- 
mediate stage of control, so as to mini- 
mize the distortion introduced by the 
control amplifier, whilst allowing a rea- 
sonably high level to be used at the con- 
trol point. This has the advantage of 
reducing the background level and im- 
proving the apparent dynamic range. A 
nominal distortion figure as measured 
on conventional methods of distortion 
measurement, at full rated output is 
better than 3% total harmonic. Even 
under this nominal condition examina- 
tion of the waveform on an oscilloscope, 
or by analysis with a wave analyzer, 
shows that the distortion components 
are lower order harmonics and hence of 
the variety that are extremely difficult to 
detect by ear. In practice, however, by 
using the master gain control in the 
integrator with a nominal reserve of 12 
to 14 db, at least, the distortion is no- 
where near as high as at maximum out- 
put. This means that in practice, even 
the earlier Fairchild integrators intro- 
duce extremely low distortion — much 
lower than other links in the system 
produce, although the figure of 3% may 
at first sight appear too high by modern 
standards. 

At the same time, it was felt that even 
a nominal figure that high could be prej- 
udicial from a prestige viewpoint, so 
further work was undertaken to reduce 
it. This has resulted in a completely new 
kind of control circuit that gives much 
lower distortion at the same levels, while 
employing only one half of a twin triode 
in place of the two pentagrids used in 
earlier models. The other half of the 
twin triode is used as a cathode follower, 
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Fig. 5. Typical control characteristic of channel control stage 


Fig. 6. Progress in design of channel-separating band-pass 


filters: 


the earlier arrangement produced a “‘squarer’’ re- 


sponse when precision tuned, but any deviation causes con- 


when calibrated for correct operation. Effect of incorrect level 
setting by 6 db, too high or too low, is indicated by control 


range notations below. 


so as to render the performance inde- 
pendent of the nature of the power 
amplifier input circuit. This also in- 
corporates a completely new feature, 
designed to eliminate the distortion 


normally caused by operating a cathode 


follower into a low-impedance load, such 
as 600 ohms. The combined circuit is 
extremely simple and versatile. 


Additional Features 


Various additions were required to 
satisfy customers’ needs in the field. 
Prominent among these were: first, a 
master gain control to replace the three- 
gang fader that was otherwise necessary 
following the integrator, and feeding into 
the three power amplifiers. Where a 
theater aiready had a three-gang fader 
there was no problem, but for the 
theater that was not already so equipped, 
the three-gang fader was an additional 
expense. The integrator provides a ready 
means for inserting a master gain control 
at a point which does not require a three- 
gang type. This has been added to cur- 
rent integrator design, eliminating the 
need for a three-gang wall fader. 

Another feature, optional with the 
integrator, is an emergency switch to 
cut out the integrator and bridge the 
input through to the output for single- 
channel operation, should there be any 
failure in the integrator. Only some 
customers have required this, as the 
integrator shows extremely reliable per- 
formance and it is only in view of past 
experience with earlier types of motion- 
picture equipment that some customers 
insist on having this switch provided. 


Crowhurst: 


For integrators provided with preampli- 
fiers this does involve a further operation 
to insert additional gain ahead of the 
single channel. This emergency switch 
must thus be operated in conjunction 
with another emergency switch normally 
bridging out the regular preamplifier 
which was put into disuse by the Per- 
specta system. This can be obviated by 
using the zero gain type of integrator 
and retaining the original preamplifier 
in service; but to achieve this the 
original preamplifier must have adequate 
frequency response below 70 cycles to 
amplify the control frequencies at 30, 35 
and 40 cycles. 

Another feature for which provision 
has been made is theater equalization. 
The earlier integrators were made with 
flat frequency response from 70 cycles to 
above 10,000 cycles. However, experi- 
ence has shown that many theaters re- 
quire a roll-off below 10,000 cycles, and 
possibly also a low-frequency boost. 
In order to achieve pleasing reproduction 
or reproduction that is consistent with 
acceptable standards, provision has been 
made to incorporate such equalization in 
current integrators as required by the 
individual exhibitor. 

Concurrent with the work on the im- 
proved and more economical design for a 
regular integrator, work at Fairchild has 
evolved a single compact unit incor- 
porating these and other improvements 
with 25-w power output stages to provide 
a complete packaged system at low cost 
for the large number of theaters seating 
800, or a little more. This system will 
shertly be available. 


siderable departure from ideal. 


Perspecta Stereophonic System 


Later design avoids this. 
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The author would like to express his 
thanks to the various people with whom 
he has enjoyed working on this very in- 
teresting development, for permission to 
publish in this paper some of the results 
of their findings as well as the results of 
his own work. He is particularly indebted 
to C. Robert Fine, who was responsible 
for the original concept as well as the 
early work of developing the system to 
the stage that proved it to be workable. 
Mr. Fine’s further cooperation with the 
Fairchild Recording Equipment Co. in 
developing a production system to serve 
in the field has been indispensable, as 
has also the cooperation of the motion- 
picture businesses who have gone along 
with the new system both in making 
experimental tracks for productions and 
in supplying material for making the 
necessary tests to prove compatibility 
and other features of the system. Their 
reports of findings with early work on 
the system have also been extremely 
helpful in providing a basis for further 
development that has brought the sys- 
tem to its present state. The author 
would also like to express his gratitude 
to the staff at Fairchild, with whom he 
has worked on the project, for the excel- 
lent cooperation that has been received 
all along in developing and expediting 
this system to a stage so that, in not much 
over a year since initiating the work, we 
can all feel proud to have developed a 
system which is functioning satisfactorily 
in the field in many countries of the 
earth. 
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Constitution of the Society of 
Motion Picture and Television Engineers 


ARTICLE I 
Name 
The name of this association shall be 
SOCIETY OF MOTION PICTURE 
AND TELEVISION ENGINEERS. 


ARTICLE ll 

Objects 

Its objects shall be: Advancement in 
the theory and practice of engincering 
in motion pictures, television, and the 
allied arts and sciences; the standard- 
ization of equipment and practices em- 
ployed therein; the maintenance of a 
high professional standing among its 
members; and the dissemination of 
scientific knowledge by publication. 


ARTICLE Ill 
Meetings 
There shall be an annual meeting and 
such other regular and special meetings as 
provided in the Bylaws. 


ARTICLE IV 

Eligibility for Membership 
Any person of good character is eligible 
to become a member in any grade for 


which he is qualified in accordance with 
the Bylaws. 


ARTICLE V 
Officers 


The officers of the Society shall be a 
President, an Executive Vice-President, 
a Past-President, an Engineering Vice- 


BYLAW I 
Membership 


Sec. 1, Membership of the Society shall 
consist of the following grades: Honorary 
members, Sustaining members, Fellows, 
Active members, Associate members and 
Student members. 

An Honorary member is one who has 
performed eminent service in the advance- 
ment of engineering in motion pictures, 
television, or allied arts. An Honorary 
member shall be entitled to vote and to 
hold any office in the Society. 

A Sustaining member is an individual, 
company, or corporation subscribing sub- 
stantially to the financial support of the 
Society. 

A Fellow is one who shall be not less than 
thirty years of age and who shall by his 
proficiency and contributions have at- 
tained to an outstanding rank among engi- 
neers or executives of the motion picture 
or television industries. A Fellow shall be 
entitled to vote and to hold any office in 
the Society. 

An Active member is one who shall be not 
less than twenty-five years of age and shall 
be or shall have been either one or an 
equivalent combination of the following : 

(a) An engineer or scientist in motion 
picture, television or allied arts, As such 
he shall have performed and taken re- 
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President, an Editorial Vice-President, a 
Financial Vice-President, a Convention 
Vice-President, a Secretary, and a Treas- 
urer. 

The term of office of all elected officers 
shall be for a period of two years. 

The President shall not be eligible to 
succeed himself in office. 

At the conclusion of his term of office 
the President automatically becomes Past- 
President. 

Under conditions as set forth in the 
Bylaws, the office of Executive Vice- 
President may be vacated before the ex- 
piration of his term. 

A vacancy in any office shall be filled 
for the unexpired portion of the term in 
accordance with the Bylaws. 


ARTICLE VI 
Sections 
Sections may be established in accord- 
ance with the Bylaws. 


ARTICLE VII 


Board of Governors 

The Board of Governors shall consist 
of the President, the Past-President, the 
five Vice-Presidents, the Secretary, the 
Treasurer, the Section Chairmen, and 
twelve elected Governors. An equal 
number of these elected Governors shall 
reside within the areas included in the 


BYLAWS OF THE SOCIETY OF 


Eastern time zone; the Central time 
zone; and the Pacific and Mountain time 
zones. The term of office of all elected 
Governors shall be for a period of two 
years. 


ARTICLE VII 

Amendments 

This Constitution may be amended as 
follows: Amendments may originate as 
recommendations within the Board of 
Governors, or as a proposal to the Board of 
Governors, by any ten members of voting 
grade; when approved by the Board of 
Governors as set forth in the Bylaws, the 
proposed amendment shall then be sub- 
mitted for discussion at the annual mect- 
ing or at a regular or special meeting 
called as provided in the Bylaws. The 
proposed amendment, together with the 
discussion thereon, shall then be promptly 
submitted by mail to all members qualified 
to vote, as set forth in the Bylaws. Voting 
shall be by letter ballot mailed with the 
proposed amendment and discussion to 
the voting membership. In order to be 
counted, returned ballots must be re- 
ceived within sixty (60) days of the 
mailing-out date. An affirmative vote of 
two thirds of the valid ballots returned, 
subject to the above time limitations, 
shall be required to carry the amendment, 
provided one fifteenth of the duly qualified 
members shall have voted within the time 
limit specified herein. 


PICTURE AND TELEVISION ENGINEERS 


sponsibility for important engineering or 
scientific work in these arts and shall have 
been in the active practice of his profession 
for at least three years, or 

(b) A teacher of motion picture, tele- 
vision or allied subjects for at least six 
years in a school of recognized standing in 
which he shall have been conducting a 
major course in at least one of such fields, 
or 

(c) A person who by invention or by 
contribution to the advancement of engi- 
neering or science in motion picture, tele- 
vision or allied arts, or to the technical 
literature thereof, has attained a standing 
equivalent to that required for Active 
membership in (a), or 

(d) An executive who for at least three 
years has had under his direction impor- 
tant engineering or responsible work in the 
motion picture, television or allied indus- 
tries and who is qualified for direct super- 
vision of the technical or scientific fea- 
tures of such activities. An Active member 
shall be entitled to vote and to hold any 
office in the Society. 

An Associate member is one who shall be 
not less than cighteen years of age, and 
shall be a person who is interested in the 
study of motion picture or television tech- 
nical problems or connected with the 
application of them. An Associate mem- 
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ber is not privileged to vote, to hold office 
or to act as chairman of any committee, 
although he may serve upon any commit- 
tee to which he may be appointed; and, 
when so appointed, shall be entitled to the 
full voting privileges on action taken by 
the committee. 


A Student member is any person regis- 
tered as a student, graduate or under- 
graduate, in a college, university, or other 
educational institution of like scholastic 
standing, who evidences interest in motion 
picture or television technology. Member- 
ship in this grade shall not extend more 
thun one year beyond the termination of 
the student status described above. A 
student member shall have the same privi- 
leges as an Associate member of the Soci- 
ety. 

Sec. 2. All applications for membership 
or transfer should be made on blank forms 
provided for the purpose, and shall give a 
complete record of the applicant’s educa- 
tion and experience. Honorary and Fel- 
low grades may not be applied for. 


Sec. 3. (a) Honorary membership may 
be granted upon recommendation of the 
Honorary Membership Committee when 
confirmed first by a three-fourths majority 
vote of those present at a meeting of the 
Board of Governors, and then by a four- 
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fifths majority vote of all voting members 
present at any regular meeting or at a 
special meeting called as stated in the by- 
laws. An Honorary member shall be ex- 
empt from the payment of all dues. 


(b) Upon recommendation of the Fellow 
Award Committee, when confirmed by a 
three-fourths majority vote by those pres- 
ent at a meeting of the Board of Gover- 
nors, an Active member may be made a 
Fellow. 

(c) An Applicant for Active membership 
shall give as references at least two mem- 
bers of the grade applied for or of a higher 
grade. Applicants shall be elected to 
membership by a three-fourths majority 
vote of the entire membership of the ap- 
propriate Admissions Committee. An 
applicant may appeal to the Board of 
Governors if not satisfied with the action 
of the Admissions Committee, in which 
case approval of at least three-fourths of 
those present at a meeting of the Board 
of Governors shall be required for election 
to membership or to change the action 
taken by the Admissions Committee. 

(d) An applicant for Associate member- 
ship shall give as reference one member of 
the Society, or two persons not members 
of the Society who are associated with the 
motion picture, television, or allied indus- 
try. Applicants shall be elected to mem- 
bership by approval of the Chairman of 
the appropriate Admissions Committee. 

(e) An applicant for Student member- 
ship shali be sponsored by a member of the 
Society, or by a member of the staff of the 
department of the institution he is attend- 
ing, this faculty member not necessarily 
being a member of the Society. Applicants 
shall be elected to membership by approval 
of the Chairman of the appropriate Admis- 
sions Committee. 


Sec. 4. Any member may be suspended 
or expelled for cause by a majority vote 
of the entire Board of Governors, provided 
he shall be given notice and a copy in writ- 
ing of the charges preferred against him, 
and shall be afforded opportunity to be 
heard ten days prior to such action. 


BYLAW Il 
Officers 
Sec. 1. An officer or governor shall be 
an Honorary member, Fellow, or an Ac- 
tive member. 


BYLAW 


Board of Governors 

Sec. 1. The Board of Governors shall 
transact the business of the Society in ac- 
cordance with the Constitution and By- 
laws. 


Sec. 2. The Board of Governors may act 
on special resolutions between meetings, 
by letter ballot authorized by the Presi- 
dent. An affirmative vote from a majority 
of the total membership of the Board of 
Governors shall be required for approval 
of such resolutions. 


Sec. 3. A quorum of ten members of the 
Board of Governors shall be present to 
vote on resolutions presented at any meet- 
ing. Unless otherwise specified, a majority 
vote of the Governors present shall con- 
stitute approval of a resolution. 


Sec. 4. A member of the Board of Gover- 
nors may not authorize an alternate to act 
or vote in his stead. 


Sec. 5. Vacancies in the offices or on the 
Board of Governors shall be filled by the 
Board of Governors until the annual elec- 
tions of the Society. 

Sec. 6. The Board of Governors, when 
filling vacancies in the offices or on the 
Board of Governors, shall endeavor to 
appoint persons who in the aggregate are 
representative of the various branches or 
organizations of the industries interested 
in the activities of the Society to the end 
that there shall be no substantial predom- 
inance upon the Board, as the result of its 
own action, of representatives of any one 
or more branches or organizations of such 
industries. 

Sec. 7. The time and place of all except 
special meetings of the Board of Governors 
shall be determined by the Board of 
Governors. 


Sec. 8. Special Meetings of the Board of 
Governors shall be called by the President 
with the proviso that no meeting shall be 
called without at least seven days prior 
notice to all members of the Board by 
letter or telegram. Such a notice shall 
state the purpose of the meeting. 


BYLAW IV 
Administrative Practices 
Sec. 1. Special rules relating to the 
administration of the Society and known 
as Administrative Practices shall be es- 
tablished by the Board of Governors 
and shall be added to or revised as neces- 
sary to the efficient pursuit of the Societv’s 
objectives. 
BYLAW V 
Committees 
Sec. 1. All committees, except as other- 
wise specified, shall be formed and ep- 
pointed in accordance with the Adminis- 
trative Practices as determined by the 
Board of Governors. 


Sec. 2. All committees, except as other- 
wise specified, shall be appointed to act 
for the term served by the officer charged 
with appointing the committees or until 
he terminates the appointment. 


Sec. 3. Chairmen of the committees 
shall not be eligible to serve in such ca- 
pacity for more than two consecutive 
terms. 


Sec. 4. Standing Committees of the 
Society to be appointed by the President 
and confirmed by the Board of Governors 
are as follows: 

Honorary Membership Committee 

Journal Award Committee 

Nominating Committee 

Progress Medal Award Committee 

Public Relations Committee 

Samuel L. Warner Memorial Award 

Committee 

Sec. 5. There shall be an Admissions 
Committee for each Section of the Society 
composed of a chairman and three mem- 
bers of which at least two shall be members 
of the Board of Governors. 


Sec. 6. There shall be a Fellow Award 
Committee composed of all the officers 
and section chairmen of the Soci-ty under 
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the chairmanship of the Past-President. 
In case the chairmanship is vacated it shall 
be temporarily filled by appointment by 
the President. 


BYLAW VI 
Meetings of the Society 


Sec. 1. The location and time of each 
meeting or convention of the Society shall 
be determined by the Board of Governors. 


Sec. 2. The grades of membership en- 
titled to vote are defined in Bylaw I. 


Sec. 3. A quorum of the Society shall 
consist in number of yy of the total of 
those qualified to vote as listed in the 
Society’s records at the close of the last 
fiscal year before the meeting. 


Sec. 4. The annual meeting shall be heid 
during the fall convention. 


Sec. 5. Special meetings may be called 
by the President and upon the request of 
any three members of the Board of Gover- 
nors not including the President. 


Sec. 6, All members of the Society in any 
grade shall have the privilege of discussing 
technical material presented before the 
Society or its Sections. 

BYLAW VII 
Duties of Officers 


Sec. 1. The President shall preside at 
all business meetings of the Society and 
shall perform the duties pertaining to that 
office. As such he shall be the chief execu- 
tive of the Society, to whom all other offi- 
cers shal] report. 


Sec. 2. In the absence of the President, 
the officer next in order as listed in Article 
V of the Constitution shall preside at 
meetings and perform the duties of the 
President. 

Sec, 3. The seven officers shall perform 


the duties separately enumerated below 
and those defined by the President: 


(a) The Executive Vice-President shall 
represent the President, and shall be re- 
sponsible for the supervision of the general 
affairs of the Society as directed by the 
President. 

The President and the Executive Vice- 
President shall not both reside in the geo- 
graphical area of the same Society Section, 
but one of these officers shall reside in the 
vicinity of the executive offices. Should 
the President or Executive Vice-President 
remove his residence to the same geo- 
graphical area of the United States as the 
other, the office of Executive Vice-Presi- 
dent shall immediately become vacant and 
a new Executive Vice-President shall be 
elected by the Board of Governors for the 
unexpired portion of the term. 

(b) The Engineering Vice-President 
shall appoint all technical committees. He 
shall be responsible for the general initia- 
tion, supervision, and co-ordination of the 
work of these committees. 

(c) The Editorial Vice-President shall be 
responsible for the publication of the 
Society’s Journal and all other Society 

(d) The Financial Vice-President shall 
be responsible for the financial operations 
of the Society, and shall conduct them in 
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accordance with budgets prepared by him 
and approved by the Board of Governors. 

(e) The Convention Vice-President 
shall be responsible for the national con- 
ventions of the Society. He shall arrange 
for at least one annual convention to be 
held in the fall of the year. 


Sec, 4. The Secretary shall keep a record 
of all meetings; and shall have the re- 
sponsibility for the care and custody of 
records, and the seal of the Society. 


Sec. 5. The Treasurer shall have charge 
of the funds of the Society and disburse 
them as and when authorized by the Finan- 
cial Vice-President. He shall be bonded 
in an amount to be determined by the 
Board of Governors, and his bond shall 
be filed with the Secretary. 


Sec. 6. Lach officer of the Society, upon 
the expiration of his term of office, shall 
transmit to his successor a memorandum 
outlining the duties and policies of his 
office. 

BYLAW VIII 
Society Elections 

Sec, 1, All officers and governors shall be 
elected to their respective offices by a 
majority of ballots cast by voting members 
in the following manner: 

Nominations shall first be presented by 
a Nominating Committee appointed by 
the President, consisting of nine members, 
including a Chairman. The committee 
shall be made up of two Past-Presidents, 
three members of the Board of Governors 
not up for election, and four other voting 
members, not currently officers or gover- 
nors of the Society Nominations shall 
be made by three-quarters affirmative 
vote of the total Nominating Committee. 

Not less than three months prior to the 
Annual Fall Meeting, the Board of Gov- 
ernors shall review the recommendations 
of the Nominating Committee, which shall 
have nominated suitable candidates for 
each vacancy 

Such nominations shall be final unless 
any nominee is rejected by a _ three- 
quarters vote of the Board of Governors 
present and voting. The Secretary shall 
then notify these candidates of their 
nomination. From the list of acceptances, 
not more than three names for each va- 
cancy shall be selected by the Board of 
Governors and placed on a letter ballot. 
A blank space shall be provided on this 
letter ballot under each office, in which 
space the name of any voting member 
other than those suggested by the Board 
of Governors may be voted for, The bal- 
loting shall then take place. The ballot 
shall be enclosed with a blank envelope 
and a business reply envelope bearing the 
Secretary's address and a space for the 
member's name and address. One set of 
these shall be mailed to each voting mem- 
ber of the Society, not leas than forty days 
in advance of the Annual Fall Meeting 

The voter shall then indicate on the 
ballot one choice for each vacancy, seal the 
ballot in the blank envelope, place this in 
the envelope addressed to the Secretary, 
sign his name and address on the latter, 
and mail it in accordance with the instruc- 
tions printed on the ballot. No marks of 
any kind except those above prescribed 
shall be placed upon the ballots or enve- 


lopes. Voting shall close seven days be- 
fore the opening session of the annual fall 
convention. 

The sealed envelope shall be delivered 
by the Secretary to a Committee of Tellers 
appointed by the President at the annual 
fall convention. This committee shall 
then examine the return envelopes, open 
and count the ballots, and announce the 
results of the election. 

The newly-elected officers and governors 
of the Society shall take office on January 
1, following their election. 


BYLAW Ix 
Dues and Indebtedness 


Sec. 1, The annual dues shall be eighteen 
dollars ($18) for Fellows and Active mem- 
bers,twelve dollars ($12) for Associate mem- 
bers, and five dollars ($5) for Student 
members, payable on or before January 1, 
of each year. Current or first year’s dues 
for new members in any calendar year 
shall be at the full annual rate for those 
notified of election to membership on or 
before June 30; one half the annual rate 
for those notified of election to membership 
in the Society on or after July 1. 


Sec. 2. (a) Transfer of membership to a 
higher grade may be made at any time 
subject to the requirements for initial mem- 
bership in the higher grade. If the trans- 
fer is made on or before June 30, the an- 
nual dues of the higher grade are required. 
If the transfer is made on or after July 1, 
and the member’s dues for the full year 
have been paid, one half of the annual dues 
of the higher grade is payable less one 
half the annual dues of the lower grade. 

fb) No credit shall be given for annual 
dues in a membership transfer from a 
higher to a lower grade, and such transfers 
shall take place on January 1, of each year. 


Sec. 3. Annual dues shall be paid in ad- 


vance. 


Sec, 4. Failure to pay dues may be con- 
sidered just cause for suspension. 


BYLAW X 

Publications 

Sec. 1, The Society shall publish a tech- 
nical magazine to consist of twelve 
monthly issues, in two volumes per year. 
The editorial policy of the Journal shall be 
based upon the provisions of the Constitu- 
tion and a copy of each issue shall be sup- 
plied to each member in good standing 
mailed to his last address of record. 
Copies may be made available for sale at 
a price approved by the Board of Gover- 
nors. 

BYLAW XI 

Local Sections 

Sec. 1. Sections of the Society may be 
authorized in any locality where the voting 
membership exceeds twenty: The geo- 
graphic boundaries of each Section shall 
be determined by the Board of Governors. 
Upon written petition for the authoriza- 
tion of a Section of the Society, signed by 
twenty or more voting members, the 
Board of Governors may grant such 
authorization. 


Section Membership 


Sec. 2. All members of the Society of 
Motion Picture and Television Engineers 


in good standing residing within the geo- 
graphic boundaries of any local Section 
shall be considered members of that Sec- 
tion. 


Sec. 3. Should the enrolled voting mem- 
bership of a Section fall below twenty, or 
should the technical quality of the pre- 
sented papers fall below an acceptable 
level, or the average attendance at mect- 
ings not warrant the expense of maintain- 
ing that Section, the Board of Governors 
may cancel its authorization. 

Section Officers 

Sec. 4. The officers of each Section shall 
be a Chairman and a Secretary-Treasurer. 
The Section chairmen shall be ex-officio 
members of the Board of Governors and 
shall continue in such positions for the 
duration of their terms as chairmen of the 
local Sections. Each Section officer shall 
hold office for one year, or until his suc- 
cessor is chosen. 


Section Board of Managers 

Sec. 5. The Board of Managers shall con- 
sist of the Section Chairman, the Section 
Past-Chairman, the Section Secretary- 
Treasurer, and six voting members. Each 
manager of a Section shall hold office for 
two years. Vacancies shall be filled by 
appointment by the Board of Managers 
until the annual election of the Section. 
Section Elections 

Sec. 6. The officers and managers of a 
Section shall be voting members of the 
Society. All officers and managers shall 
be elected to their respective offices by a 
majority of ballots cast by the voting 
members residing in the geographical area 
of the Section. Not less than three 
months prior to the annual fall convention 
of the Society, nominations shall be pre- 
sented to the Board of Managers of the 
Section by a Nominating Committee ap- 
pointed by the Chairman of the Secticn, 
consisting of seven members, including a 
chairman. The committee shall be com- 
posed of the present Chairman, the Past- 
Chairman, two other members of the 
Board of Managers not up for election, and 
three other voting members of the Section 
not currently officers or managers of the 
Section. Nominations shall be made by 
a three-quarters affirmative vote of the 
total Nominating Committee. Such nom- 
inations shall be final, unless any nominee 
is rejected by a three-quarters vote of the 
Board of Managers, and in the event of 
such rejection the Board of Managers will 
make its own nomination. 

The Chairman of the Section shall then 
notify the candidates of their nomination. 
From the list of acceptances, not more than 
three names for each vacancy shall be 
selected by the Board of Managers and 
placed on a letter ballot. A blank space 
shall be provided on this letter ballot 
under each office, in which space the name 
of any voting member other than those 
suggested by the Board of Managers may 
be voted for. The balloting shall then 
take place. The ballot shall be enclosed 
with a blank envelope and a business reply 
envelope bearing the local Secretary- 
Treasurer’s address and a space for the 
member’s name and address. One of these 
shall be mailed to each voting member of 
the Society residing in the geographical 
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area covered by the Section, not less than 
forty days in advance of the annual fall 
convention. 

The voter shall then indicate on the 
ballot one choice for each office, seal the 
ballot in the blank envelope, place this in 
the envelope addressed to the Secretary- 
Treasurer, sign his name and address on 
the latter, and mail it in accordance with 
the instructions printed on the ballot. 
No marks of any kind except those above 
prescribed shall be placed upon the ballots 
or envelopes. Voting shall close seven 
days before the opening session of the 
annual fall convention. The sealed enve- 
lopes shall be delivered by the Secretary- 
Treasurer to his Board of Managers at a 
duly called meeting. The Board of Man- 
agers shall! then examine the returned enve- 
lopes, open and count the ballots, and an- 
nounce the results of the election. 

The newly-elected officers and managers 
shall take office on January 1, following 
their election. 


Section Business 
Sec. 7. The business of a Section shall be 
conducted by the Board of Managers. 


Section Expenses 

Sec. 8. (a) At the beginning of each 
fiscal year, the Secretary-Treasurer of each 
Section shall submit to the Board of Gover- 
nors of the Society a budget of expenses 
for the year. 

(b) The Treasurer of the Society shall 
deposit with each Section Secretary- 
Treasurer a sum of money for current ex- 
penses, the amount to be fixed by the 
Board of Governors. 

(c) The Secretary-Treasurer of each 
Section shall send to the Treasurer of the 
Society, quarterly or on demand, an item- 
ized account of all expenditures incurred 
during the preceding period. 

(d) Expenses other than those enu- 
merated in the budget, as approved by the 
Board of Governors of the Society, shall 
not be payable from the general funds of 
the Society without express permission 
from the Board of Governors. 

(e) The Section Board of Managers 
shall defray all expenses of the Section not 
provided for by the Board of Governors, 
from funds raised locally. 

(f) The Secretary of the Society shall, 
unless otherwise arranged, supply to each 
Section all stationery and printing neces- 
sary for the conduct of its business. 


Section Meetings 

Sec. 9. The regular meetings of a Section 
shall be held in such places and at such 
hours as the Board of Managers may desig- 
nate. The Secretary-Treasurer of cach 
Section shall forward to the Secretary of 
the Society, not later than five days after 
a mecting of a Section, a statement of the 
attendance and of the business transacted. 


Constitution and Bylaws 


Sec. 10. Sections shall abide by the 
Constitution and Bylaws of the Society 
and conform to the regulations of the 
Board of Governors. The conduct of Sec- 
tions shall always be in conformity with 
the general policy of the Society as fixed 
by the Board of Governors. 


BYLAW XII 

Student Chapters 

Sec. 1, Student Chapters of the Society 
may be authorized in any college, univer- 
sity, or technical institute of collegiate 
standing. Upon written petition for the 
authorization of a Student Chapter, signed 
by twelve or more Society members, or 
applicants for Society membership, and 
the Faculty Adviser, the Board of Gover- 
nors may grant such authorization. 


Chapter Membership 


Sec. 2. All members of the Society in 
good standing who are attending the desig- 
nated educational institution shall be 
eligible for membership in the Student 
Chapter, and when so enrolled they shall 
be entitled to all privileges that such Stu- 
dent Chapter may, under the Constitution 
and Bylaws, provide. 


Sec. 3. Should the membership of the 
Student Chapter fall below ten, or the 
average attendance of meetings not war- 
rant the expense of maintaining the 
organization, the Board of Governors may 
cancel its authorization. 


Chapter Officers 


Sec. 4. The officers of each Student 
Chapter shall be a Chairman and a 
Secretary-Treasurer. Each Chapter officer 
shall hold office for one year, or until his 
successor is chosen. Where possible, 
officers shall be chosen in May to take 
office at the beginning of the following 
school year. The procedure for holding 
elections shall be prescribed in Administra- 
tive Practices. 


Faculty Adviser 


Sec. 5. A member of the faculty of the 
same educational institution shall be 
designated by the Board of Governors as 
Faculty Adviser. It shall be his duty to 
advise the officers on the conduct of the 
Chapter and to approve all reports to the 
Secretary and the Treasurer of the Society. 


Chapter Expenses 


Sec. 6, The Treasurer of the Society shall 
deposit with each Chapter Secretary- 
Treasurer a sum of money, the amount to 
be fixed by the Board of Governors. The 
Secretary-Treasurer of the Chapter shall 
send to the Treasurer of the Society at the 
end of each school year or on demand an 
itemized account of all expenditures in- 
curred, 


Chapter Meetings 


Sec. 7. The Chapter shall hold at least 
four meetings per year. The Secretary- 
Treasurer shall forward to the Secretary 
of the Society at the end of each school 
year a report of the meetings for that year, 
giving the subject, speaker, and approxi- 
mate attendance for each meeting. 


BYLAW Xl 


Amendments 


Sec. 1. Proposed amendments to these 
Bylaws may be initiated by the Board of 
Governors or by a recommendation to 
the Board of Governors signed by ten 
voting members. Proposed amendments 
may be approved at any regular mecting 
of the Society at which a quorum is present, 
by the affirmative vote of two-thirds of 
the members present and eligible to vote 
thereon. Such proposed amendments 
shall have been published in the Journal 
of the Society, in the issue next preceding 
the date of the stated business meeting of 
the Society at which the amendment or 
amendments are to be acted upon. 

Sec. 2. In the event that no quorum of 
the voting members is present at the time 
of the meeting referred to in Sec. 1, the 
amendment or amendments shall be re- 
ferred for action to the Board of Gover- 
nors. The proposed amendment or amend- 
ments then become a part of the Bylaws 
upon receiving the affirmative vote of 
three-quarters of the entire membership 
of the Board of Governors. 


BYLAW XIV 
Standards and Recommendations 


Sec. 1. American Standards sponsored 
by the Society and the Society's Recom- 
mendations are proposed and adopted in 
the public interest and are designed to 
eliminate misunderstanding between the 
manufacturer and the purchaser and to 
assist the purchaser in selecting and ob- 
taining the proper product for its particular 
need. Existence of such a Standard or 
Recommendation does not in any respect 
preclude any member or nonmember from 
manufacturing or selling products not con- 
forming to the Standard or Recommenda- 
tion. 


BYLAW XV 
Disposition of Assets and Dissolution 


Sec, 1. Upon the dissolution of the 
Society and after payment of all indebted- 
ness of the Society, the funds, investments 
and other assets of the Society shall be 
given and transferred to some other non- 
profit organization having objects similar 
to those of the Society. The selection of 
such other organization shall be made by 
the Board of Governors cither at a regular 
meeting of said Board of Governors or at a 
special meeting of said Board called for the 
purpose of selecting such an organization. 
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Barton Kreuzer 
Executive Vice-President 
1955-56 


Axe. G, Jensen 
Engineering Vice-President 
1954-55 


Epwarp 5S. Seeiey 
Secretary 
1955-56 


Joun G. Frayne 


Norwoop L, Simmons 
Editorial Vice-President 
1955-56 


Gro. W. 
Treasurer 
1954-55 


President 
1955-56 


Joun W. Servies 
Financial Vice-President 
1955 


Frank N. 
rovernor 
1954-55 
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Hersert Barnetr 
Past-President 
1955-56 


Byron Roupasusn 
Convention Vice-President 
1955-56 


1954-55 


{ 
4 Officers of the Society, April 1955 : 
4 4 : 
; 
\ 
Lorww D. Gricnon 
Governor 
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Ravpu E. Lovett. 
Governor, 1954-55 


Ricuarb O. Painter 
Governor, 1954-55 


GarLanp C. MISENER 
Governor, 1954-55 


Rew H. Ray 
Governor, 1954-55 


Gorpon A. CHAMBERS 
Governor, 1955-56 


Georce Lewin 
Governor, 1955-56 


W. Wattace Lozier 
Governor, 1955-56 


Everett Miter 
Governor, 1955 


Lioyp T. Goipsmirn 
Governor, 1955-56 


Joun W, 
Governor, 1955-56 


Poitier G. CALDWELL 
Governor, 1955 


Ma.coim G. Towns_ey 
Governor, 1955-56 


James L. Wasseu 
Governor, 1955 
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OFFICERS AND MANAGERS OF SECTIONS 


ATLANTIC COAST; Chairman, Everett Miller ; Secretary- Treasurer, George H. Gordon; Managers: W. H. Deacy, Jr., R. C. Holslag, 
George Lewin, K. M. Macllvain, V. M. Salter, C. W. Seager, M. H. Searle, R. T. Van Niman, J. P. Weiss. 

CENTRAL; Chairman, J. L.. Wassell; Secretary-Treasurer, K. M. Mason; Past Chairman, C. E. Heppberger; Membership Chairman 
H. W. Lange; Program Chairman, P. E. Smith; Managers: H. H. Brauer, Paul Ireland, G. M. Ives, W. P. Kusack, J. S. Powers, 
Henry Ushijima. 

PACIFIC COAST: Chairman, P. G, Caldwell; Secretary- Treasurer, E. W. Templin; Arrangements Chairman, R. G. Hufford ; Membership 
Chairman, L. J. Vincent; Program Chairman, J. W. DuVall; Managers: C. N. Batsel, L. H. Bowman, Karl Freund, R. G. Hufford, 
8. P. Solow, R. P. Young. 


OFFICERS AND MANAGERS OF SUBSECTIONS 


ATLANTA: Chairman, Ben Akerman; Secretary- Treasurer, Ivan Miles; Managers: C. D. Beeland, Jr., C. F. Daugherty, Leigh Kelley. 

SAN FRANCISCO; Chairman, Leo Diner; Vice-Chairman, Glen Pew ; Secretary-Treasurer, P.. A. Isberg. 

SOUTHWEST; Chairman, B.. D, Gaw; Secretary- Treasurer, O. H. Mills; Past Chairman, 1. L. Miller; Membership Co-Chairmen: C. S. 
Moore, Hervey Gardenhire ; Program Co-Chairmen: J. C. Skinner, M. C. Hartung; Managers: W. H. Carter, Jr., Hervey Garden- 
hire, Bruce Howard, H. V. Jamieson, Sr. 

WESTERN NEW YORK: Chairman, J. G. Stott; Secretary- Treasurer, A. C. Robertson; Program Chairman, J. H. Waddell; Managers: 
D. D. Manning, W. J. Morlock, A. E. Neumer, M. H. Sweet. 


STUDENT CHAPTER OFFICERS 


NEW YORK UNIVERSITY: Chairman, Sol Gordon; Secretary- Treasurer, Jerome Kurtz. 
UNIVERSITY OF SOUTHERN CALIFORNIA; Chairman, Hal Arthur; Secretary- Treasurer, Rol Loken. 


SMPTE Administrative Committees 


ADMISSIONS. 70 pass upon all applications for membership, applications for transfer, and to review the Student and Associate membership list periodically 
for possible transfer to the Associate and Active grades, respectively. The duties of each committee are limited to applications and transfers originating in 
the geographic area covered. 


Charles W. Seager, Chairman, East, Ansco, 405 Lexington Ave., New York 17 

William H. Metzger Everett Miller Garland C, Misener 
George W. Colburn, Chairman, Central, 164 N. Wacker Dr., Chicago 6 

Harry W. Lange John Powers James L. Wassell 
Charles W, Handley, Chairman, West, 1960 W, 84 St., Los Angeles 44 


James Corcoran Bruce Denney 8. E. Howse 


BOARD OF EDITORS. 1 pass upon the suitability of all material submitted for publication, or for presentation at conventions, and publish the JouRNAL. 
Pierre Mertz, Chairman, Bell Telephone Laboratories Inc., 463 West St., New York 14 


. Max Beard C. H. Elmer C. W. Handley Cc. D. Miller B. D. Plakun 
}. M. Best C. R. Fordyce GC. R, Keith J. A-Norling R. T. Van Niman 
}, R. Crane L. D. Grignon G. E. Matthews H. W. Pangborn J. H. Waddell 

BE. Edgerton A. M. Gundelfinger 


D. R. White 
C. W. Wyckoff 


EUROPEAN ADVISORY COMMITTEES, 7¢ act as liaison between the general Society and European firms, individuals, and organizations interested 
in motion-picture and television engineering. To report to the Society on such affairs in Europe, on new technical developments, and to assist the Papers 
Committee in soliciting papers for publication in the JouRNAL. 


I, D. Wratten, Chairman ( British Division), Kodak, Ltd., Kingsway, London, England 
R, H. Cricks W. M. Harcourt L. Knopp C. G. Mayer A. W. Watkins 


L. J. J. Didiee, Chairman (Continental Division), Association Francaise des Ingenieurs et Techniciens du Cinema, 92 Champs-Elysees, Paris 
(8e), France 


R. Alla L.. Busch J. Cordonnier J. Fourrage G. Mareschal J. Vivie 
R. Bocquel M. Certes S. Feldman C. V. Jarrett M. Terrus M. Yvonnet 


FELLOW AWARD. 17 o consider qualifications of Active bers as candidates for elevation to Fellow, and to submit such nominations to the Board 
of Governors. 
Herbert Barnett, Chairman, Holiday Hills Farm, Pine Plains, N. Y. 


P. G, Caldwell J. G. Frayne Barton Kreuzer Byron Roudabush J. W. 
G. W. Colburn A. G. Jensen Everett Miller E. 8. N. L. 


Simmons 
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HISTORICAL AND MUSEUM. 17 collect facts and assemble data relating to the historical development of the motion-picture and television industries, 
to encourage pioneers to place their work on record in the form of papers for publication in the JouRNAL, and to place in suitable depositories equipment 


pertaining to the industry. 


John B. McCullough, Chairman, Conservation Dept., Motion Picture Assn. of America, Inc., 28 W. 44 St., New York 36 


James Card Lloyd Thompson 


HONORARY MEMBERSHIP. 70 search diligently for candidates who through their basic inventions or outstanding accomplishments have contributed 


to the advancement of the motion-picture industry and are thus worthy of becoming Honorary members of the Society. 
F. T. Bowditch, Chairman, National Carbon Div., Box 6087, Cleveland 1, Ohio 


E. K. Carver C, E. Heppberger Elmer Richardson 


Loren Ryder 


JOURNAL AWARD. = 7o recommend to the Board of Governors the author or authors of the most outstanding paper originally published in the Jounnar 


during the preceding calendar year to receive the Society's Journal Award. 
Armin J. Hill, Chairman, Motion Picture Research Council, 1421 N. Western Ave., Hollywood 27 


C. H. Elmer George Lewin R. E. Lovell 


MEMBERSHIP. 


Jack Du Vall, National Chairman, 4829 Cartwright Ave., No. Hollywood, Calif. 
Edward M. Warnecke, Chairman, East, Eastman Kodak Co., 342 Madison Ave., New York 17 


To solicit new members and to arouse general interest in the activities of the Society and its publications. 


C. H. Beal Joseph Dougherty W. I. Ingram W. J. Morlock A. C, Robertson 
C. D. Beeland Raphael Goldstein Hal Jones A. E. Neumer W. R. Smith 
Herbert De Groot T. B. Grenier Harold Lipman William Reddick J. G, Stott 
Joseph Dephour 8. H. Holland 

Harry W. Lange, Chairman, Central, 16 East Ontario St., Chicago 11 
J. H. Adams G. W, Chyka H. E. Hanson O. 8. Knudsen C. 8. Moore 
J. A. Anderson W. S. Craig M. C, Hartung P. B. Laeser R. H. Ray 
Rev. C. T. Baker, Jr. R. W, Dyer Bruce Howard R. F. Lee J. C, Skinner 
Ray Balousek Hervey Gardenhire W. J. Jackson H. J, Lovell L, T. Thompson 
W. H. Carter, Jr. E. D. Gaw N. G. Keehn O. H. Mills 


Lou W. Vincent, Chairman, West, 6327 Santa Monica Blvd., Hollywood 


L. J. Baker G. R. Groves Harry Lehman Frank Milton Larry Robinson 
H. E. Farmer Forrest Jennings J. L. Middlebrooks M. M. Nicholson Allan Wolff 
NOMINATIONS. 70 recommend nominations to the Board of Governors for annual election of officers and governors. 


Earl I. Sponable, Chairman, Twentieth Century-Fox Film Corp., 460 W, 54 St., New York 19 


Herbert Barnett Peter Mole J. F. O’Brien G. E. Sawyer Lloyd Thompson 


R. M. Corbin 


PAPERS. 70 solicit papers and provide the program for semiannual conventions, and make available to local sections for their 
national conventions. 


R. E. Lovell, Chairman, 2554 Prosser Ave., Los Angeles 64 

J. BE. Aiken, Vice-Chairman, 116 N. Galveston St., Arlington 3, Va. 

S. W. Athey, Vice-Chairman, General Precision Laboratory, 47 Ossining Rd., Pleasantville, N.Y. 
A. C. Blaney, Vice-Chairman, Radio Corp. of America, 1560 N. Vine St., Hollywood 28 

G. G. Graham, Vice-Chairman, National Film Board of Canada, 35 John St., Ottawa, Canada 
C. E. Heppberger, Vice-Chairman, 231 N. Mill St., Naperville, Tl. 

J. H. Waddell, Vice-Chairman, 78 Brunswick St., Rochester 7, N.Y. 


G. E. Matthews 


Walter Tesch 
A. R. Ulmer 
T. G. Veal 
John Whittaker 


A. P. Tyler 
Jimmy Wilson 
A. H. Wolf 
L. C. Woods 


Ralph Woolsey 


M. G. Townsley 


H. L. Baumbach C. H. Elmer ... Mrs. M. Hérrick BE. C. Manderfeld Rodger Ross 

D. M. Beard H. E. Farmer Bruce Howard K. M. Mason A. H. Simmons 
H. H. Brauer John Flory R. P. Ireland J. A. Moses P. E. Smith 
M.H. Chamberlain L. T. Goldsmith A. Z. Jekste R. A. Paquette W. J. Smith 

P. M. Cowett E. E. Griffith, Jr. N. G. Keehn Robert Paterson D. N. Spring 

J. W. Ditamore L. D. Grignon H. W. Kinzle Howland Pike J. R. Sullivan 
W. P. Dutton C. W. Handley W. P. Kusack Ed Pyle M. G. Townsley 


Edward Edison 


R. N. Harmon 


PROGRESS. 70 prepare an annual report on progress in the motion-picture and television industries. 

C. R. Daily, Chairman, Paramount Pictures Corp., 5451 Marathon St., Hollywood 38 
J. E. Aiken | Gordon Chambers Hubert Gibas H. 8. Hind Ben Perce 
F. G. Back Sol Cornburg R. E. Gottschalk J. R. Hoff A. H. Persoon 
H. L. Baumbach Gordon Craig L. D. Grignon James Hudders J. L, Pettus 
G. M. Best George Cuthbert C. A. Hahn R. E. Lovell C. G. Pierce 
F. L. Bicker C. C. Davis Charles Handley E. C, Manderfeld 8. V. Prem 
Rudy Bretz Bruce Denney M. A. Hankins Herbert Meyer R. H. Ranger 
Phil Brigandi L. J. J. Didiee J. D. Hayes G. C. Misener H. E. Reeves 
A. F. Brundage R. B, Dull R. H. Heacock J. A. Moses BE, H. Reichard 
Leo Busch L. G. Dunn Scott Helt Brian O’Brien Fred Rich 
K. M. Carey C. H, Elmer A. J. Hill Charles Pati W. C, Rubinstein 
Piero Cavazutti R. L. Garman J. K. Hilliard E. L. F. Pawley W. H. Ryan 
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Henry Ushijima 
Petro Viahos 
H. 8. Walker 
R. L. Wolford 
M. V. Wolfe 

A. L. Wolff 

R. H. Yamin 


Loren Ryder 
E. H. Schreiber 
H. H. Serong 
M. G. Townsley 
J, 8. Tushinsky 
Petro Viahos 
D. R. White 
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PROGRESS MEDAL AWARD. 7 o recommend to the Board of Governors a candidate who by his inventions, research, or development has contributed in a 
significant manner to the advancement of motion-picture technology, and is deemed worthy of receiving the Progress Medal Award of the Society. 


Otto Sandvik, Chairman, Vastman Kodak Co., Bidg. 59, Kodak Park, Rochester, N.Y. 
G. L, Dinmmick R. L. Garman A. V. Loughren H. W. Moyse 


DAVID SARNOFF AWARD. 70 recommend to the Board of Governors a candidate who has done outstanding work in some technical phase of the broad 
field of television or in any similar phase of theater television, whether in research, development, design, manufacture or operation. 


T. Gentry Veal, Chairman, Eastman Kodak Co., Rochester, N.Y. 
H. A. Chinn H. H. Duerr D. G. Fink H. A. Samulon R. E. Shelby William Wintringham 


SUSTAINING MEMBERSHIP. 7 solicit new sustaining members and thereby obtain adequate financial support required by the Society to carry on its 


technical and engineering activities. 


Hollis D. Bradbury, Chairman, Radio Corp. of America, 411 Fifth Ave., New York 16 


SAMUEL L. WARNER AWARD. 70 recommend to the Board of Governors a candidate who has done the most outstanding work in the field of sound 
motion~picture engineering, in the development of new and improved methods or apparatus designed for sound motion pictures, including any steps in 
the process, and who, whether or not a Member of the Society of Motion Picture and Television Engineers, is deemed eligible to receive the Samuel L. 
Warner Memorial Award of the Society. 


William A. Mueller, Chairman, Warner Bros. Pictures, Inc., 4000 W. Olive Ave., Burbank, Calif. 
J. EB. Aiken 


L. D. Grignon J. A. Maurer W. B. Snow 


SMPTE Engineering Committees 


The Engineering Vice-President, A. G. Jensen, has appointed the chairmen and committee members listed below to serve for his two-year term of office, January 
1, 1954, through December 31, 1955. 


Inquiries regarding committee projects or membership should be directed to Henry Kogel, Staff Engineer, at Society Headquarters. 


COLOR. 17 make recommendations and prepare specifications for the operation, maintenance, and servicing of color motion-picture processes, accessory equip- 
ment, studio lighting, selection of studio set colors, color cameras, color motion-picture films, and general color photography. (File C 1) 


J. P. Weiss, Chairman, ¥.. 1. du Pont de Nemours & Co., Inc., Parlin, N_J. 


H. EB. Bragg H. H. Duerr L. T. Goldsmith W. R. Holm C. F, J. Overhage G. F. Rackett 
H, P. Brueggemann A. A. Duryea A. M. Gundelfinger J. H. Jacobs W. E. Pohl L. E. Varden 
R. O. Drew R. M. Evans R. E. Harrington A. J. Miller 


FILM DIMENSIONS. 70 make recommendations and prepare specifications on those film dimensions which affect performance and interchangeability, and 
to investigate new methods of cutting and perforating motion-picture film in addition te the study of its physical properties, (File FD 2) 


W. G. Hill, Chairman, Ansco, Binghamton, N.Y. 


J. BE. Aiken W. C. Brandsma A. M, Gundelfinger W. E. Pohl N. L. Simmons W. E. Vary 
E. A. Bertram BE. K. Carver A. J. Miller A. C. Robertson M. G. Townsley W. J. Wade 


FILM-PROJECTION PRACTICE. 7 make recommendations and prepare specifications for the operation, maintenance, and servicing of motion-picture 
projection equipment, projection rooms, film-storage facilities, stage arrangement, screen dimensions and placement, and maintenance of loudspeakers to 
improve the quality of reproduced sound and the quality of the projected picture in the theater. (File FPP 3) 


R. H, Heacock, Chairman, Radio Corporation of America, RCA Victor Div., Camden 2, N.J. 


C. 8. Asheraft C. L. Greene W. H. Ingram M. D. O’Brien F. H. Riffle Ben Schlanger 
F. EB, Cahill William Hecht L. E. Jones P. D. Ries Harry Rubin J. W. Servies 
L, W. Davee C. F. Horstman E. E. Moyer 


HIGH-SPEED PHOTOGRAPHY. 76 make recommendations and prepare specifications for the construction, installation, operation, and servicing of 
equipment for photographing and projecting pictures taken at high repetition rate or with extremely short exposure times. (File HSP 5) 


R. O. Painter, Chairman, General Motors, Proving Ground Section, Milford, Mich. 


H, C. Barr F, E, Carlson C. H. Elmer Kenneth Morgan D. H. Peterson R. L. Wolford 
D. M. Beard J. 8. Carroll Eleanor Gerlach J. H. Niemeyer Morton Sultanoff C. W. Wyckoft 
C. 8. Brasier H. E. Edgerton C. D. Miller Brian O'Brien J. H. Waddell A. M. Zarem 


M. E. Brown 
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LABORATORY PRACTICE. 70 make recommendations and prepare specifications for the operation, maintenance, and servicing of motion-picture printers, 
processing machines, inspection projectors, splicing machines, film-cleaning and treating equipment, rewinding equipment, any type of film-handling acces- 
sories, methods, and processes which offer increased efficiency and improvements in the photographic quality of the final print. (File LP 6) 

V. C. Shaner, Chairman, Eastman Kodak Company, 6706 Santa Monica Blvd., Hollywood 38 

V. D. Armstrong O. E. Cantor John Fritzen C. F. LoBalbo Franz Plunder J. G. Stott 
H. L. Baumbach G. A. Chambers T. J. Gaski E. M. Londre W. E. Pohl Lloyd Thompson 


F. 8. Berman G. W. Colburn T. M. Ingman J. A. Maurer E. H. Reichard Pau! Zeff 
H. P. Brueggemann iI. M. Ewig P. A. Kaufman W.H. Offenhauser J. H. Spray 


MOTION PICTURE STUDIO LIGHTING AND PROCESS PHOTOGRAPHY. 7 make recommendations and prepare specifications for the 
operation, maintenance, and servicing of all types of studio and outdoor auxiliary lighting equipment, tungsten light and carbon-arc sources, lighting-effect 
devices, diffusers, special light screens, etc., to increase the general engineering knowledge of the art; and to make recommendations and prepare specifica- 
tions on motion-picture optical printers, process projectors (background process), matte processes, special process lighting technique, special processing 
machines, miniature-set requirements, spectal-effects devices, and the like, that will lead to improvement in this phase of the production art. (File MPSL 7) 


Petro Vlahos, Chairman, Motion Picture Research Council, 1421 N. Western Ave., Hollywood 27 
Richard Blount Karl Freund C. W. Handley M. A. Hankins W. W. Lozier D. W. Prideaux 


OPTICS. To make recommendations and prepare specifications on all subjects connected with lenses and their properties. (File Op 8) 
J. L. Maulbetsch, Chairman, Kollmorgen Optical Corp., 347 King St., Northampton, Mass. 


F. G. Back Cc. R. Daily Grover Laube W. E. Pohl L. T. Sachtleben M. G. Townsley 
J. R. Benford 1. C. Gardner J. A. Maurer I.. P. Raitiere O. H. Schade W. E, Vary 
A. A. Cook Rudolf Kingslake G. A. Mitchell 


SCREEN BRIGHTNESS. 70 make recommendations and prepare specifications for the brightness of the motion-picture screen image, related factors such as 
ambient light and screen characteristics, methods of measurement in this field, and means for controlling and improving screen brightness. (File SB 10) 


F. J. Kolb, Chairman, Eastman Kodak Co., Kodak Park, Rochester, N.Y. 


H. J. Benham P. M. Cowett A. J. Hatch L, J. Patton Ben Schlanger H, E, White 
R. E. Birr R. B. Dull L. B. Isaac Justin Paulauskas Allen Stimson D. L. Williams 
M. H. Chamberlin E. R. Geib W. F. Kelley O. W. Richards C. R. Underhill J. J. Zaro 

B. S. Conviser L. D. Grignon Gerhard Lessman Leonard Satz G. H. Walter 


16MM AND 8MM MOTION PICTURES. 70 make recommendations and prepare specifications for 16mm and 8mm cameras, 16mm sound recorders 
and sound-recording practices, 16mm and 8mm printers and other film laboratory equipment and practices, 16mm and 8mm projectors, splicing machines, 
screen dimensions and placement, loudspeaker output and placement, preview or theater arrangement, test films, and the like, which will improve the quality 
of 16mm and 8mm motion pictures. (File SE 17) 


M. G. Townsley, Chairman, Bell & Howell Co., 7100 McCormick Rd., Chicago 45 


R. E. Birr G. A. del Valle R. C. Holslag D. F. Lyman A. G. Petrasek 
F. L. Brethauer F. B. Dibble H. J. Hood J. W. Moore L. T. Sachtleben 
F. E. Brooker C. R. Fordyce W. W. Lozier W.H. Offenhauser Lloyd Thompson 
BE. W. D'Arcy J. L. Forrest 


SOUND. To make recommendations and prepare specifications for the operation, maintenance, and servicing of motion-picture film, sound recorders, re-recorders 
and reproducing equipment, methods of recording sound, sound-film processing, and the like, to obtain means of standardizing procedures that will result 
in the production of better uniform quality sound in the theater. (File So 12) 


J. K. Hilliard, Chairman, Altec Lansing Corp., 9356 Santa Monica Blvd., Beverly Hills, Calif. 


R. J. Beaudry F. E. Cahill F. B. Dibble L. D. Grignon G, C. Misener H. 8. Walker 
A. C, Blaney G. R. Crane G. L. Dimmick K. M. Macllvain Otto Sandvik Roy Watterlohn 
D. J. Bloomberg E. W. D’Arcy R. J. Engler J. A. Maurer G, E, Sawyer J. P. Weiss 

H. H. Brauer Herbert DeGroot L. T. Goldsmith W. C. Miller R. T, Van Niman W. W. Wetzel 


H. P. Brueggemann’ iB. H.. Denney 


STANDARDS. 7o survey constantly all engineering phases of motion-picture production, distribution, and exhibition, to make recommendations and prepare 
specifications that may become proposals for American Standards. This committee should follow carefully the work of all other committees on engineering 
and may request any committee to investigate and prepare a report on the phase of motion-picture engineering to which it is assigned. (File St 13) 


G. L. Dimmick, Chairman, RCA Victor Division, Camden, N.J. 
Chairmen of Engineering Committees 


W. G. Hill J. L. Maulbetsch R. O. Painter 
J. K. Hilliard J. A. Norling V. C. Shaner 
F. J. Kolb 


Members at Large 
A. G. Jensen W. F. Kelley 
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STEREOSCOPIC MOTION PICTURES. 170 make recommendations and prepare specifications on all phases of three-dimensional motion pictures and 
to compile a stereoscopic motion-picture nomenclature and bibliography. (File Ste 20) 


J. A. Norling, Chairman, Loucks and Norling Studios, Inc., 245 West 55 St., New York 19 


C. E, Beachell A. J. Hill F. J. Kolb W. W. Lozier A. E. Neumer W. H. Ryan 
A. D. Brooks L. B. Isaac A. F. T. Kotis Joseph Mahler F. A. Ramsdell R. J. Spottiswoode 
J. F. Dreyer Clarence Kennedy Gerhard Lessman Wil Marcus J. T. Rule Mitchell Wolfson 


8S. G. Passoulis 


TELEVISION. 70 make recommendations and prepare specifications on all phases of film equipment used in television broadcasting. Further, to make 
recommendations and prepare specifications on all phases of the production, processing and use of film made for testing of and transmission over a television 
system. (File TV 14) 


T. G. Veal, Chairman, Bastman Kodak Co., 343 State St., Rochester 4, N.Y. 


F. G. Albin E. C. Pritts 5. E. Howse J. A. Maurer R. M. Morris G. R. Tingtey 

A. J. Baracket R. L.. Garman BE, H. Lederer Pierre Mertz N. F. Oakley C. L. Townsend 

F. J. Bingley D. C. Gilkeson H. R. Lipman H. C. Milholland J. H. Roe John Whittaker 

A. A. Chesnes FP. N. Gillette R. E. Lovell G. C. Misener N. L. Simmons W. T. Wintringham 
R. O. Drew 


TELEVISION STUDIO LIGHTING, 70 make recommendations and prepare specifications on all phases in lighting employed in television studios. 
(File TVSL 15) 


H. M. Gurin, Chairman, National Broadcasting Co., 30 Rockefeller Plaza, New York 20, N.Y. 
H. R. Bell Otis Freeman H. A. Kliegl R. 8. O'Brien W. F. Rockar W. R. Wilson 
Richard Blount George Gill R. M. Morris Kenneth Rickenbach Adrian Terlouw 


THEATER TELEVISION. 70 make recommendations and prepare specifications for the construction, installation, operation, maintenance, and servicing 
of equipment for projecting television pictures in the motion-picture theater, as well as projection-room arrangements necessary for such equipment, and such 
picture-dimensional and screen-characteristic matters as may be involved in high-quality theater-television presentations. (File TTV 17) 


G. L. Beers, Chairman, Radio Corporation of America, RCA Victor Div., Camden, N.J. 


R. B. Austrian A. N. Goldsmith C. F. Horstman A. G. Jensen Pierre Mertz Otto Sandvik 
J. M. Barstow EE. D. Goodale J. B. Hudders P. J. Larsen G. C. Misener Edward Schmidt 
F. B. Cahill N. L. Halpern D. BE. Hyndman W. W. Lozier Harry Rubin A. G. Smith 
R. L.. Garman Richard Hodgson L. B. Inaac R. H. McCullough L. L. Ryder J. EB. Volkmann 


SMPTE Representatives to Other Organizations 


AMERICAN STANDARDS ASSOCIATION 
Standards Council, H. J, Hood Photographic Standards Board, A. G. Jensen 


SECTIONAL COMMITTEES 


Acoustical Measurements and Terminology, 724, J. K. Hilliard 


Motion Pictures, PH22; BD, R. White, Chairman, Photo Products Dept., E. I. du Pont de Nemours & Co., Parlin, N.J. 
H. J. Hood A. G. Jensen 
Sound Recording, 757, &.. W. D’ Arey, Otto Sandvik 
Opties, 758, J. L. Maulbetsch 
Photographic Processing, PH4, C.. F. LoBalbo 
INTER-SOCIETY COLOR COUNCIL 
F. T. Bowditch R. M. Evans W. E. Pohl M. H. Sweet J. P. Weiss W. T. Wintringham 
H. Brage A. M. Gundelfinger W.H. Ryan 
International Commission on Illumination (C.LE.) 


U. 8. National Committee: H,. M, Gurin F. J, Kolb Petro Viahos J. P. Weiss W. T. Wintringham 


International Standards Organization Technical Committee (36) on Cinematography 


The U.S. National Committee is the personnel of ASA Sectional Committee, PH22 


Joint Committee on Inter-Society Coordination (JCIC): A. G. Jensen 


This committee was formed some years ago to coordinate the technical activities of mutual interest between the Institute of Radio Engineers, 
National Association of Radio and Television Broadcasters, Radio Electronic Television Manufacturers’ Association and the Society of 
Motion Picture & Television Engineers. 
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Treasurer’s Report— Jan. 1- Dec. 31,1954 


CASH 
Cash on deposit- oe 1, 1954 
Deposits 
Disbursements . 


$30,895 
$236,345 
at, 472 18,873 


Cash on deposit December 31, 1954. 
Petty cash fund 


$ 49,768 


Total cash on deposit and on hand . 
INVESTMENTS 
Savings account-January 1, 1954 
Add: Interest credited @ 34% . 


Savings account-December 31, 1954 
U.S. Governments Bonds (at cost) 


Tota! Investrrents. . 


Total Cash and Investments~ December 31, 1954 $106, 179 


Respectfully submitted, Georoz W. Cotsurn, Treasurer 


Balance Sheet — December 31, 1954 


ASSETS 

Cash in bank 

Petty cash fund 

Savings account 

U. S. Government Bonds (at cost) 
Accounts receivable 15,868 
Test film inventory 8,040 
Test film equipment (nominal value) . 1 
Office furniture and equipment (nominal value) 1 
Prepaid expenses 162 


$130, 251 


$ 49,768 
200 
6,211 
50,000 


Total Assets. 


LIABILITIES AND RETAINED INCOME 
Accounts payable 
Customers’ advance payments 
Membership dues in advance 
Accrued Unemployment Insurance Contribution ‘and Interest 


Total Liabilities 
Income retained for working ci apital and contingenc ies 
Reserve for replacement of test film equipment. $15,070 
Reserve for 1955 five-year index 2,000 
Unappropriated—January 1, 1954 
Add: Excess income over expenses- 
1954 


$ 33, 322 


$85,942 


Deduct; N.Y.S. Unemployment Ins. 
Jan. 1, 1947 to Dec. 31, 1954 . 


Unappropriated—December 31, 1954 . 79,859 


Total Liabilities and Retained Income . 


Statement of Income 
and Expenses — Jan. 1 - Dec. 31, 1954 


INCOME 
Membership dues received 
Test film operations 
Test film sales 
Less: Cost of test films sold 


$ 87,137 


$74,749 


55,241 19,508 


Conventions 
21,580 
18,549 


Total income 
Less: Expenses 


registrations, banquets, etc 
3,031 


Interest and other income 1,823 


Total Income $111,499 
EXPENSES 
Publications 
Cost of publishing Journal, reprints, etc 
Less: Non-member subscriptions, sales to ad- 
vertisers, etc. A 


58,975 


36,213 § 22,762 
6,147 
13,318 
61,217 
3,790 
1,435 
179 

500 


Membership records and promotion. 
Engineering services. 

Administrative 

Sections and Chapters. 

Affiliations 

Non-Engineering 
Provision for 1955 five-year index . 


Total Expenses. 109, 348 


Excess of Income Over Expenses . $ 2,151 


Accountants’ Report January 28, 1955 
To the Members and Board of Governors of the 
Society of Motion Picture and Television Engineers: 


In our opinion, the accompanying financial statements present 
fairly the financial position of the Society of Motion Picture and 
Television Engineers at December 31, 1954, and the results of its 
operations for the year then ended, in conformity with generally 
accepted accounting principles applied on a basis consistent with 
that of the preceding year. Our examination of such statements 
was made in accordance with generally accepted auditing stand- 
ards and accordingly included such tests of the accounting 
records and other auditing procedures as we considered necessary 
in the circumstances, 


Serrn & PLANAGAN 
Certified Public Accountants 


141 EF. 44 St., New York 17 


Membership Report —— Year Ended Dec. 31, 1954 


Membership, Jan. 1, 1954 3 
New Members 
Reinstatements 


Resignations 
Deceased 
Delinquents Removed 12-31-54 


Transfers: Associate to Active 
Active to Associate 
Student to Active 
Student to Associate 
Associate to Student 


Active to Fellow 


Membership, Dec, 31, 1954. 


Nonmember Subscriptions: 


477 


Total Ind. Sust. 


82 


Jan. 1, 1954 — 1110; Dec. 31, 1954 — 1183 (net increase 73). 
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Awards 


A detailed report of the Society’s annual awards for 1954 may be found in the December 1954 Journal. A re- 
capitulation of the recipients of previous years’ awards last appeared in the April 1953 Journal. 

Two special awards were made at the 1954 Fall Convention, to Earl I. Sponable and Herbert E. Bragg 
of Twentieth Century-Fox Film Corp., and to Arthur C. Downes, until recently Chairman of the Society’s Board of 
Editors. These awards are reproduced below. 


ZOCIETY OF MOTION PICTURE 
TY OF MOTION PICTURE f 
TELEVISION ENGINEERS “and TELEVISION ENGINEERS 


SPECIAL ACHIEVEMENT AWARD PRESENTED Tu “SPEC JAL 


IN RECOGNITION OF N iNT 

_N RECOGNITION OF 

THEIR FERSORAL CONTAINUTIONS TH THE DEVELOPMENT OF His valuable contributions to the progre s+ 
AMORPHIG MOTION PICTUME PHOTOGRAPHY ANU PROSECTION motion picture engineering and excep r 
THE STATE OF PROVEN THEORY TO ONE OF PRAnTICN the Motion Pi 
OPERATION AND OF RESOUNDING COMMERCIAL 
ACCOMPLISHMENTS WEAE A PRINCIPAL FACTOR IN THE The selection of papers for Journal publi 
OF CINEMASOORE, AND AN INFLUENCE OF MAJOR | 7 

ot Editors ¢ ‘ 

IMPORTANCE IN THE MOTION FICTUAEL Vice-President has maintained an ettectivc 

ri editorial policy that is a major factor in ‘ 

a : the prestige and record of service that the 
Soclety currently enjoys. 
ofl 
7 Angeles, By Order of the Board of Con 
President 


Secretar 


HONORARY MEMBERS 


Lee de Forest V. K. Zworykin Edward W. Kellogg 


The distinction of Honorary Membership in the Society is awarded to living pioneers whose basic contributions when examined through the 
perspective of time represent a substantial forward step in the recorded history of the arts and sciences with which the Society is most concerned. 


SMPTE HONOR ROLL 


Louis Aime Augustin Le Prince Jean Acme Le Roy Herman A. De Vry Edward B. Craft 
William Friese-Greene C. Francis Jenkins Robert W. Paul Samuel L. Warner 
Thomas Alva Edison Eugene Augustin Lauste Frank H. Richardson Louis Lumiere 
George Eastman William Kennedy Laurie Dickson Leon Gaumont Thomas Armat 
Frederic Eugene Ives Edwin Stanton Porter Theodore W. Case A. 8. Howell 


Elevation to the Honor Roll of the Society is granted to each distinguished pioneer who during his lifetime was awarded Honorary 
Membership or whose work was recognized subsequently as fully meriting that award. 


American Standards 


A new American Standard, PH22.91-1955, 16mm Motion Picture Projector For Use With Monochrome Television Film Chains 
Operating on Full-Storage Basis, is published on the following pages. This Standard was published for trial and comment in the 
August 1952 Journal and a summary of its development will be found therein.—H. KX. 
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Revision of American Standard 


A proposed revision of American Standard Z22.48-1946, Picture Printer 
Aperture for Contact Printing 16mm Positive from 16mm Negative, is pub- 
lished on the following page for a three month period of trial and criticism. 
All comments should be sent to Henry Kogel, SMPTE Staff Engineer, prior 
to July 15, 1955. If no adverse comments are received, this proposal will 
then be submitted to ASA Sectional Committee PH22 for further processing 
as an American Standard. 

This proposed revision differs from the 1946 version in two ways: one, a 
shortening of the title, is merely editorial in nature; the other and much more 
basic is a change in the value of Dimension A. With the previous value of A, 
0.412 + 0,002 in., it was discovered that the tolerances of the soundtrack, 
specified in Z22.41-1946, could combine with the tolerances of this value in 
an unworkable manner. The difficulty comes from the fact that with the 
given tolerances, it is possible for the perforations on the track side of the 
negative to be within the printing aperture. Prismatic refraction of picture 
printer light would then introduce flare into the soundtrack area and a con- 
sequent “motor boating” effect in the sound. To eliminate this potentiality, 
the Laboratory Practices Committee decided to decrease the value of A to 
0.409 + 0.003 in. 

Both proposed modifications have now been approved by the Laboratory 
Practices and Standards Committees.—H.X. 


Pee. 7 of page 


Scanning-Beam Uniformity Test Film 
for 16mm Motion Picture Sound Repro- 


ducers (Laboratory Type). 


12. 222.81-1950 


Freedom from Travel Ghost in lémm 
Motion Picture Sound Reproducers. 
Scanning-Beam Uniformity Test Film 
for 16mm Motion Picture Sound Repro- 
ducers (Service Type). 


10. PH22.57-1955 
16mm Buzz-Track Test Film. 


Z22.54-1946 
11. Z22.80-1950 


Reaffirmation of American Standard 


Z22.49-1946, Printer Aperture Dimensions for Contact Printing 16mm 
Reversal and Color Reversal Duplicate Prints, was reviewed by the Laboratory 
Practice Committee, Standards Committee, PH22, and on January 14, 
1955, it was reaffirmed without change by the ASA as PH22.49-1946. Copies 
of this standard are available at twenty-five cents each on order from the 
American Standards Association.—-H_K. 


400-Cycle Signal-level Test 
Method of Determining Resolving 
Power of 16mm Motion Picture Pro- 


Témm Sound Focusing Test Film. 
jector Lenses. 


5. PH22.43-1953 
lémm 3000-Cycle Flutter Test Film. 


6. PH22.44-1953 
lémm Multifrequency Test Film. 


4. PH22.42-1955 
7. PH22.45-1955 
Film. 

8. PH22.53-1953 


Letter to the Editor Proposed American Standard 


A Proposed American Standard, 


third draft and this was based on the 


Re: The Motion-Picture 
Laboratory 


In my paper entitled “The Motion- 
Picture Laboratory” (Jour. SMPTE, 64: 
13-34, Jan. 1955) I omitted reference to 
the excellent article by G. Mareschal en- 
titled “L’Evolution des Machines A De- 
velopper les Films Cinématographiques 
Depuis 50 Ans” (Evolution of Motion- 
Picture Developing Machines During the 
Past 50 Years) which was published in Bul- 
letin del Association Francaise des Ingenieurs et 
Techniciens du Cinema, No. 11, p. 3, 1952. 

Although there is some duplication in 
the two papers, Mareschal gives very 
complete details of the work of the 
French pioneers. 


March 1, 1955 J. lL, Crabtree 
Eastman Kodak Co. 
Kodak Park 
Rochester 4, N. Y. 
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PH22.101, Magnetic Coating of 16mm 
Film Perforated Along Both Edges, is 
published on the following page for a 
three-month period of trial and criticism. 
All comments should he sent to Henry 
Kogel, Staff Engineer, prior to July 15, 
1955. If no adverse comments are re- 
ceived, the proposal will then be sub- 
mitted to ASA Sectional Committee 
PH22 for further processing as an 
American Standard. 

This proposal originated in the Mag- 
netic Recording Subcommittee in the 
latter part of 1952. The first two drafts 
contained sound specifications which 
were the basis of major disagreements. 
The importance of having a coating 
standard, whether or not there was 
agreement upon the sound specifica- 
tions, led to a deletion of these speci- 
fications in the preparation of the third 
draft. 

There was but one objection to the 
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premise that the balance stripe is de- 
sirable and should therefore be specified 
as mandatory rather than optional. 
The subcommittee took exception to 
this view on the grounds that the 
balance stripe is not necessary for mak- 
ing film track through the projector 
gate or to facilitate winding on reels, 
although a balance stripe may be 
advisable when winding film of over 
400-ft lengths onto film cores. An- 
other consideration was the unwar- 
ranted doubling of costs in applying 
a balance stripe where operating condi- 
tions do not require one. The optional 
specification, therefore, permits the 
necessary flexibility without adversely 
affecting factors of interchangeability. 

The third draft, which is the one 
now published, was subsequently ap- 
proved by the Magnetic Recording 
Subcommittee, the Sound Committee 
and the Standards Committee.—H_X. 
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The Society’s New 
16mm Jiffy Test Film 


To meet the needs of the Navy for perform- 
ance checking of their 16mm _ projection 
equipment on shipboard and at shore 
stations, the Society began work a year and 
a half ago on development of a new type of 
picture and sound test film of particularly 
high quality. The finished result is short in 
length and running time, but long on 
performance. 

A real challenge was presented by the 
prime requirement that the film be able 
to demonstrate to relatively inexperienced 
operators, untrained in the use of test in- 
struments, when sound and picture per- 
formances are below par. This meant that 
all tests had to be subjective, yet provide, 
among other things, a reasonably accurate 
indication of picture steadiness and fre- 
quency response 

All of these things and more have been 
provided in the new Jiffy Test Film which 
costs $10.50 and is available to military 
and civilian users alike 

Included in the finished film that is 135 
ft long with a running time of just under 4 
min, are an orchestral selection, a spliced-in 
length of original buzz track, with title 
printed over, a section of 5000-cycle 
sound-focusing track that has had its center 
third removed, reversed as to emulsion 
position, and reinserted to indicate directly, 
by audible changes in the level of the re- 
produced signal, whether the sound optics 
are focused on the track in the standard, 
or nonstandard emulsion position, or half- 
way between; there is a length of piano 
music as @ sensitive indication of flutter, a 
rather rapid frequency run in seven steps 
from 50 to 5000 cycles, and a short bit of 
dialogue that provides a final test of intelli- 
gibility 

Visual tests include a measure of the 
projector’s picture steadiness and an indi- 
eation of picture brightness uniformity. 


LEW. 


SMPTE Membership 
Promotion 


An intensive two-year membership drive is 
at last underway under the able direction 
of John W. DuVall, Technical Representa- 
tive of BE. I. du Pont de Nemours & Co., 
Hollywood, Calif. This program has been 
taking shape over the past few years, but 
it wasn’t until Mr, DuVall accepted the 
chairmanship of the National Membership 
Committee that practical steps were taken 
to carry it out 

Mr, DuVall has set up a well-organized 
committee with 60 representatives through- 
out the nation to give as complete coverage 
as possible. His aim, and that of the Board 
of Governors, is to see that “every engineer, 
executive, educator, tech- 


engineering 


news and === 


nician and student in the United States 
who maintains a serious and professional 
interest in motion pictures, television and 
high-speed photography” is invited to fill 
out a membership application form within 
the next two years. 

The committee is divided into three 
membership regions, each with a chairman. 
Chairman for the 16 states of the Eastern 
Region is Ed Warnecke of Eastman Kodak, 
New York City. Mr. Warnecke has ap- 
pointed 21 committeemen in his region 
who will report directly to him. Among 
these are the membership delegates in the 
Western New York and Atlanta Subsec- 
tions. These two men are responsible for 
making certain that a membership message 
is presented at every meeting of his group 
and that a committeeman is on hand with 
application forms, booklets and ready 
answers to questions about the Society and 
the privileges and responsibilities of mem- 
bership. 

The Central and Western Regions are 
organized in the same way. Central Re- 
gional Chairman is Harry Lange of Sarra, 
Inc., Chicago. Twenty-eight committee- 
men in the 18 central states, including the 
delegate in the Southwest Subsection, re- 
port to him, 

Western Regional Chairman is Lou 
Vincent, Acme Films, Hollywood, Calif. 
Eleven committeemen in the 14 states of 
the Western Region, including the dele- 
gate in the San Francisco Subsection, re- 
port to him. 

It is hoped that there will ultimately be 
as many as 40 or 50 committeemen in each 
of the three regions. This number will 
offer full national coverage. Such a large 
group should not prove unwieldy, however, 
as all information and materials needed 
will be supplied each committeeman by 
headquarters, and their reporting pro- 
cedures will be brief and direct. A list of 
all committeemen is given in the Roster of 
Administrative Committees elsewhere in 
this Journal.— S.C. 


section reports 


The Atlantic Coast Section mecting on 
February 16, at CBS Color Studio No. 72, 
proved to be one of the most successful 
meetings ever held by the Section. A 
capacity crowd was in attendance. The 
meting was staged with network precision 
by a full production crew. 

After greetings by Chairman Everett 
Miller, John Koushouris, Enginecer-in- 
Charge of Color Technical Operations, 
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reports 


spoke on “The Evolution and Design of 
Studio No. 72.”’ Studio No. 72 is the main 
East Coast point of origin of CBS color TV 
network presentations. He was followed by 
E. Carlton Winckler, Production Manager 
of CBS-TV Program Dept., who spoke on 
production considerations in designing 
Studio No. 72. There was a color film and 
slide demonstration by Richard Crane, 
Supervisor of Technical Operations. Fi- 
nally, there was a live camera demonstration 
complete with beautiful models and eclabo- 
rate settings, conducted by Jonathan 
Winters, who proved to be a delightful 
professional entertainer, but who, never- 
theless, was expert in demonstrating the 
versatility of the color cameras and lighting 
effects. 

A television recording of the entire 
proceedings was made under the super- 
vision of Karl MaclIivain, Engineer-in- 
Charge of Television Recording for CBS. 
Mr. Maclivain is also one of the Managers 
of the Atlantic Coast Section and was re- 
sponsible for initiating the entire mecting. 
Prints of this recording have been sent to 
H. W. Pangborn, Chief of Technical 
Operations for CBS-TV in Hollywood, and 
to Everett Miller. We understand that Mr. 
Koushouris intends to use a print for in- 
structional purposes at CBS. 

Following the speakers and demonstra- 
tions, the members were divided into groups 
and taken on a tour of all the facilities of 
the studio. Operating personnel were on 
hand at all points to describe the operation 
and answer questions. 

An unfortunate consequence of the 
capacity attendance at this meeting was 
the necessity of turning away at least a 
hundred people because of fire regulations. 
The Board of Managers tenders its sincere 
apologies for any inconvenience caused. 
The attendance simply exceeded all ex- 
pectations. — George Lewin, Member, ACS 
Board of Managers, 1573 E. 35 St., 
Brooklyn 34, N.Y. 


The second technical meeting of the 
Western New York Subsection was held 
on March 9, 1955, in the auditorium of the 
Rundel Library in Rochester, N. Y. Before 
the meeting, officers and members of the 
Board of Managers met for cocktails and 
dinner with John Nash Ott, speaker of the 
evening. 

Mr. Ott is internationally famous for his 
work in time-lapse photography. Starting 
as an amateur with an interest in horti- 
culture and photography, Mr. Ott com- 
bined these two hobbies in the time-lapse 
photography of growing flowers and plants. 
These pictures were so beautiful and so 
greatly admired that Mr. Ott soon left the 
bank where he was employed as a teller to 
devote all his energies to this work. While 
many people have seen his pictures at his 
lectures, Mr. Ott is probably most widely 
known for his work in Nature's Half Acre, 
produced by Walt Disney. His activities 
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Westrex 


© FINEST FILM EDITING MACHINE FOR STUDIOS EVERYWHERE 


© WINNER OF AN ACADEMY AWARD FOR SCIENTIFIC OR 
TECHNICAL ACHIEVEMENT 


Designed and engineered by the Westrex Hollywood 
Laboratories —in cooperation with leading studios — the 
new Westrex Editer is an advanced machine that meets 
every film editing need. 

The Westrex Editer can handle both standard and the 
new small-hole perforated 35mm films — film strips — 
motion picture films— magnetic or photographic sound 
films (single or multiple) —composite release prints—and 
for the first time it makes possible “projection viewing” 
of an enlarged image on a wall or screen without extra 
attachments. 


The Westrex Editer is quiet in operation— no inter- 
mittent, hence less noise and less film damage — speedy 
and efficient. Among its advanced features are simplified 
threading — automatic fast stop— synchronization while 
running—improved sound—lower flutter. 


The Westrex Editer-——available in 35mm model —is 
Editor equipped for the latest in long line of notable Westrex contributions 
and photographic sound tracks, 3-3/4 °° the motion picture industry. A new illustrated folder 
x 5° translucent screen shows bright, that describes in detail its many technical and operating 
clear picture. advantages is yours for the asking. 


The basic Westrex Editer, for 
use with film strips—vertical 
film handling method — faster 
and more practical. 


The Westrex Editer features ‘'projection viewing’ 
on wall or screen without disturbing the adjust- 
ments of the normal optical system. 


oration 
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have been described in such diverse pub- 
lications as Home Movies, Business Week, 
Atlantic Monthly and Time. Mr, Ott cur- 
rently has his own half-hour television 
show in Chicago Sunday afternoons and in 
addition has recently contracted to produce 
five 10-min time-lapse films every week for 
the next five years! 

Mr, Ott described to the 115 members 
and guests present at the mecting some of 
the problems encountered in time-lapse 
photography. He showed a 45-min film 
illustrating his work and provided a running 
commentary throughout. After the screen- 
ing, Mr, Ott answered questions from the 
audience and told several hilarious stories 
about the difficulties he faced in germinat- 
ing plants in hothouses out of season in 


order to get them to blossom. One of these 
stories had to do with his Herculean efforts 
to prevent a lady pumpkin vine from perish- 
ing a spinster. This involved an urgent 
radio and television appeal to owners of 
healthy male pumpkin vines, and an 
emergency plant flight from Florida to 
Chicago, appropriately covered by the 
newsreels, television and the press. 

After the technical meeting, the Board of 
Managers met to plan future programs and 
to pass on important business. 

The next meeting is scheduled for 8:00 
p.m., May 5, 1955, at the Dryden Theater, 
Rochester, N.Y., when Norman McLaren 
of the National Film Board of Canada 
will speak and show some of his most un- 
usual abstract, animated and synthetic 


Hunt Chemicals for both 
color and black and white motion picture processing 
conform to the photographic specifications 
of the American Standards Association. 


FOR RESEARCH ASSISTANCE WRITE TO: 
THOMAS T., HILL, Director Photographic Research 


FOR TECHNICAL SERVICE WRITE TO: 
CHARLES F. LO BALBO, Motion Picture Technical Advisor 


Established 1909 


PHILIP A. HUNT COMPANY 


Manufacturing Chemists 


PALISADES PARK, WN. J. 


Brooklyn, N.Y. * Cambridge, Mass. + Chicago, 1. : 
Cleveland, Ohio + Dallas, Tex. + Lee Angolan 
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sound films.—John G. Scott, Chairman, c/o 
Color Technology Div., Eastman Kodak 
Co., Kodak Park, P'dg. 65, Rochester 4, 
N.Y. 


The Central Section held a meeting on 
March 17, 1955, at which George W. 
Colburn presented his system of 8mm kine- 
scope recording. With the help of Lloyd 
Thompson an 8mm sound demonstration 
film was shown which had been taken off 
a home television receiver the previous 
Saturday night. Picture and sound quality 
were excellent for 8mm, in spite of Mr. 
Colburn’s insistence on referring to his 
system as “Low-Fi.” 

The second paper on General Printing 
Procedures, was prepared by Harold 
Kinzle, laboratory superintendent at Wild- 
ing Pictures, ancl presented in Mr. Kinzle’s 
absence by Jerome Diebold. The paper 
contained much good basic knowledge for 
laboratory personnel. 

Ken Mason took over the job of modera- 
tor on the panel and Robert Colburn, 
Ralph Sherry, Lloyd Thompson and Paul 
Ireland were on hand to answer questions. 
It soon became evident that there were 
variations in standards from laboratory to 
laboratory and, as Ralph Sherry put it, 
“from printer to printer,” and the dis- 
cussion was so interesting that the mecting 
ran overtime.—James L. Wassell, Chairman, 
c/o Ansco, 247 E. Ontario St., Chicago 11, 
Ill. 


The Pacific Coast Section met on March 22 
at CBS-Television City, Hollywood. Be- 
cause of space limitations the meeting was 
limited to SMPTE members only and a 
total of 175 were present. 

The subject was “The Vidicon — An 
Improved Method of TV Film Trans- 
mission.”” Ed Benham, Chief Engineer at 
KTTV Los Angeles, was the principal 
speaker. Mr. Benham projected slides 
showing the effects of printer light, pro- 
jection print density and other variables on 
the transfer characteristics of the icono- 
scope and vidicon. These transfer charac- 
teristics were followed from original image 
through the TV print and vidicon to the 
receiver. The advantages of improved 
linearity and improved black rendition of 
the vidicon were shown. Demonstrations 
were given of several fine-grain kinescope 
and standard TV prints from current 
TV shows. It was demonstrated that the 
vidicon gave improved quality even when 
the original films were made for the icono- 
scope. 

The remainder of the program consisted 
of a panel discussion with Cameron Pierce 
of KABC network as moderator and the 
following panel members: Herb Pangborn, 
CBS; Oscar Wick, NBC; Jim Tennyson, 
KTTV; Harlan Baumbach, General Film 
Laboratories. The panel discussion in- 
cluded reports on current experience with 
the vidicon and other linear pickup de- 
vices and answers to various questions 
raised by members of the audience. 

The Society is greatly indebted to Messrs. 
Les Bowman and Herb Pangborn of CBS 
for making arrangements for the use of the 
large audience-participation studio at 
CBS-Television City for this meeting and 
for the studio facilities which were made 
available for the demonstrations. -- E. W. 
Templin, Secretary-Treasurer, c/o Westrex 
Corp., 6601 Romaine St., Hollywood 38. 
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7OMM-5C RECORDING CAMERA 
For Professional Results on 7OMM Film 


60 Frames per second 

1.156 x 2.25 Aperture 

200-ft. Film Cap. (daylight loading) 
150 Watt Heaters (optional) 


Positive Film Registration 

Buckle and Run-out Switches 
Film Footage Indicator 

24 V Governor Controlled Motor 


Built in Timing Light System (Camera above has optional 25 Light Timer) 
OTHER CAMERAS AVAILABLE 


All cameras listed are equipped with registration pins 


70MM-1B 
FRAME SIZ: .218 x 2.25 inches 
MAX. FRAME RATE: 400 frames per sec. 
FILM LOAD: 400 or 1000 ft. magazine 


7O0MM-5A 
For Aircraft Use 


FRAME SIZE: 1.156 x 2.25 inches 
MAX. FRAME RATE: 60 frames per sec. 


70MM-5B 
FRAME SIZE: 1.156 x 2.25 inches 
MAX. FRAME RATE: 80 frames per sec. 
FILM LOAD: 400 or 1000 ft. magazine 


70MN-10A 
FRAME SIZE: 2.25 x 2.25 inches 
MAX. FRAME RATE: 60 frames per sec. 
FILM LOAD: 400 or 1000 ft. magazine 


FILM LOAD: 400 ft. daylight loading 


Additional information on request 


PHOTO-SONICS INCORPORATED 
) 2704 West Olive Avenue, Burbank, California 
April 1955 Journalofthe SMPTE Volume 64 211 


PHOTO-SONICS INC. 
‘ 
5 
| 
' 
| 
4 


Education, Films and TV 


University of Miami and WTVJ Tele- 
vision and Film Institute: Concentrated 
short courses in practical live and film pro- 
gram planning and production will be 
available at the University of Miami from 
July 11 through July 31, 1955, with the full 
cooperation of station WTVJ, In the live 
production section participants will work 
their way through a series of practical 
production projects in ascending order of 
difficulty, Pach member will have an op- 
portunity to work in each production posi- 
tion. Throughout the three wecks, work 
will go forward on planning and preparing 
a final program for on-the-air production. 


ach trame — each scene in the print must be perfectly matched to assure an out- | 


This program will be kinescoped, and the 
final session of the Institute will be devoted 
to a critique of the results, 

In the film production section partici- 
pants will be introduced to all the film- 
handling and laboratory processing pro- 
cedures as well as to camera operation. 
Besides short practice subjects, the film 
section will produce a complete documen- 
tary feature story to be integrated with 
the live on-the-air production at the close 
of the Institute 

Applicants should write for information 
to Radio-TV-Film Dept., University of 
Miami, Coral Gables, Fla., indicating 
which section of the Institute they are in- 
terested in. Tuition fee is $120. 


standing film production. Leading producers, directors and cameramen know that Precision | 


processing guarantees that individual attention. 


Skilled hands and exclusive Maurer-designed equipment are teamed to bring these perfect 
results to each Precision print. Even more important, continuing research constantly 


improves techniques that are already accepted as unequalled in the field. 


In everything there is one best...in film processing, it’s Precision. 


A division of J. A. Maurer, Ine. 
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The Nationa! Association of Educational 
Broadcasters wil] hold the Second Tele- 
vision Engineering Workshop at WKAR- 
TV, Michigan State College, East Lansing, 
Mich., September 12-16, 1955. Travel, 
food and lodging are provided by NAEB. 
The number of participants is limited to 
25 representatives of accredited institutions 
or organizations who have an educational 
television station, who hold a construction 
permit for such a station, or who are en- 
gaged in the production of educational 
television programs, Information may be 
obtained from Cecil S. Bidlack, NAEB 
TV Engineer, 14 Gregory Hall, Urbana, 
Til. 

From August 14 to September 3, 1955, 
the NAEB is holding its Third Educational 
Television Production Workshop at the 
State University of lowa. Food and lodging 
are provided, but not travel. Qualifications 
for admission are similar to those for the 
Engineering Workshop, and participation 
is limited to 30. Information may be ob- 
tained from Dr. Harry Skornia, Executive 
Director, NAEB, 14 Gregory Hall, Urbana, 
Til. 


revicwed 


Theatrical Lighting P actice 

By Joel E. Rubin and Leland H. Watson. 
Published (1954) by Theatre Arts Books, 
224 W. 4th St., New York 14. i — xiv + 
126pp + Appendix A (Bibliography) + 
Appendix B (Directory of Manufacturers ) 
+ Index pp. 127-142, 24 illus. 6 X 9 in. 
Price $3.75. 


In Theatrical Lighting Practice, the authors 
have produced a book that should find 
wide use for graduate students. The special- 
ist, who is already familiar with the sub- 
ject, will find the presentation refresh- 
ingly brief and interesting and well worth 
following in detail even though he is famil- 
iar with the principal conclusions. The 
book should be of particular value to those 
responsible for planning theatrical facilities 
as well as those who want a quick survey 
of the field without going into more de- 
tailed considerations of the problems. 

The lucidity and succinctness of the 
text make the book easy reading. There are 
few, if any, sources which contain the amaz- 
ing amount of information which is crowded 
into the 126 pages of material and 16 
pages of the appendices. The book is 
divided into two main sections. One is 
devoted to “Specialized Types of Theatrical 
Lighting’ and includes, among others, 
chapters on: 

(a) Collegiate Practices; 

(») Commercial Indoor Production Pro- 
cenium Style -— for drama and musi- 
cals, ballet and modern dance, the 


opera stage ; 


Wire 


: 
wi — — 
a 
| 
3 
| | 
& books 
| 
| 
| 
| 
| 
bie 
| 
| 


Arena Production for musical pro- 


duction, legitimate drama, and ice 

show; TELEPHONE 
(d) Open Air Production including the es YPE 

amphitheatre and the aqua-theatre; 
Puppetry; and 
(f) Television. 

The second section is devoted to a “Sur- 
vey of the Theatrical Lighting Field” with 
particular emphasis on job opportunities in 
the commercial, and semiprofessional 
theater as well as in education and non- | ‘bag , ie 
producing areas. 

While all of the subjects merit serious INDUSTRIAL CONTROL 
conside~ation, this report is concerned Industrial quality 
primz ly with the book’s relation to tele- 
vision. The particular appeal of this telephone type INSTALLATIONS hi . 
volume to those in the television field lies Jacks of 2 and 3 
in the similarity of the problems which ae 
exist in the allied arts and which have circuit types 
to be met too frequently by television with additional 
programming without the time to arrive be a 
at the most artistically satisfactory or switching 
economical solution. Unfortunately, onl 
passing mention is made of the a and arrangements. 
tributions by the motion-picture profession Write for catalogue 
to television lighting. The references to 
this phase are noticeably meager. 

In the discussion of equipment used in 
television studios, the point of view appears 
to be parochial, leaning toward the prac- 
tices and techniques employed in the 


authors’ own experience. While this atti- CA CINEMA ENGINEERING co. 


on your letterhead. 


tude is understandable, it is questionable DIVISION AEROVOX CORPORATION 
reasoning for underestimating other recog- 

nized methods in the field, particularly 1100 CHESTNUT ST. + BURBANK, CALIF. 
since ‘the stated purpose of the volume is to 
serve as a handbook to the industry. For 


sharper, better prints 


are faster, easier with these new.. 


Houston toarless 
CONTINUOUS ‘CONTACT PRINTERS 


Ses Block & White or Color Film 


© orrect light value, pre-set for each scene, changes 
automatically. 
" Automatic scene-to-scene color correction filters change 
simultaneously with light change. 
ae narrow exposing aperture produces intense 
printing light, and sharper pictures. 
Three-way slide-type aperture easily adjusted to print 
picture sound or composite. Separate edge-printing 
ight 
, Torque motor-driven take-ups require no belts, clutches 
or adjustments. 
Entirely self-contained, compact and light. Takes mini- 
mum space. 
Completely assembled, ready to plug in and operate. 
Y Precision made of all non-corrosive metals, 


Now it is far easier to get the very most from 
every negative . . . better definition—better tonal 
values—better color—better balance . . . with the 
new Houston Fearless Continuous Contact 
Printers. 


11821 W. OLYMPIC BLVD., LOS ANGELES 64, CALIF., BR 2-4331 620 FIFTH AVE., NEW YORK 20, W.Y., Cl 17-2976 


DIVISION- COLOR CORPORATION OF AMERICA 
CTURER OF MOTION PICTURE PROCESSING coueeber. 
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example, the preference for light weight 
and portability vs. durability is held by 
many and is the subject of wonsiderable 
controversy, Similarly, the ust of an ad- 
justable grid and /or battens in gireference to 
a fixed grid with catwalks has too many 
adherents to summarily reject as undesir- 
able. Furthermore, the services of light 
direction engineers are in a great many 
cases included in the overall cost of the 
studio facilities and are not added as an 
extra charge as stated by the authors. 
It is interesting to note in the tinal portion 
of the book that the job opportunities for 
lighting specialists are highest, both at 
present and in the future, in television. A 
more objective analysis and more complete 


souno 


report of the television lighting practices 
and requirements accordingly appears 
justisfied. 

The essential value of the book is en- 
hanced by its uniqueness. There exists no 
comparable treatment of the various 
theatrical elements in such a unified man- 
ner and certainly not one which is quite as 
up-to-date. The selection of the material 
for this book together with the bibliography 
and directory of manufacturers will remain 
as a valuable introduction to the subject 
for many years after the present contro- 
versies will have long been settled. In a 
field which is evolving so rapidly, this book 
should serve as a stimulus to wider under- 
standing and the use of the techniques for 


FOR DEVELOPERS 
AND DRYERS 


Whatever type of equipment you manufacture for Motion Pictures, 
your finest source for Film Sprockets is Sadezyy - We invite your inquiries. 


ST LAK 


rey) 


“Service” 


O16, Pet, OFF, 


theatrical lighting to all related fields. — 
H. M. Gurin, National Broadcasting Co., 
RCA Bidg., Radio City, New York 20. 


Chimie Physique des Couches 
Sensibles Photographiques 


By Marcel Abribat. Published (1954) 
Presses Universitaires de France, 108, 
Boulevard Saint-Germain, Paris. 249 pp., 
4 plates, 33 figs. Paper bound, 700 francs. 


The author, Marcel Abribat, through 
long association as the Director of “La 
Societe Pathe-Kodak” is weil qualified to 
present the chemistry and physics of photo- 
graphic sensitized layers. The level to 
which his book is directed is that of the 
advanced student or research worker. 

The first chapter is a clear introduction 
to the subject of photographic materials 
in general. The second covers densitom- 
etry, and the third is a clear digest of the 
complex technique of preparation of the 
light sensitive material. A chapter de- 
scribing the action of light deals with the 
Gurney-Mott theory of latent image 
formation. Reciprocity-law failure and 
other exposure effects are convincingly 
correlated with this theory. Two final 
chapters, one about sensitizing dyes and 
the other about development and fixation, 
round out the work. There is an extensive 
bibliography, with almost 200 entries. 

The book does not stand alone in its field. 
Fundamentals of Photographic Theory by T. H. 
James and George C. Higgins of the Re- 
search Laboratories of Eastman Kodak 
(Published by John Wiley and Sons, Inc., 
New York, 1948) provides an almost 
identical subject organization and treat- 
ment, and will probably be preferred by 
those who are not too fluent in translating 
from French. It is interesting to note that 
both books credit their inspiration to Dr. 
C. E. K. Mees, and that they are written 
by men of similar backgrounds and in- 
terests.—Louis Raitiere, General Precision 


Laboratory Inc., Pleasantville, N.Y. 


Magnetic Heads and 
Magnetic Recording 


By William V. Stancil. Published by 
Stancil-Hoffman Corp., 921 N. Highland 
Ave., Hollywood 38, Calif., 21 pp. paper 
covered booklet. 9 illus. Size 54 8}. 
Price $1.00. 

In this booklet the author has endeavored 
to cover in a highly condensed form the 
historical development of magnetic record- 
ing and the more prominent principles 
affecting the design of equipment utilizing 
magnetic tape. The principles discussed are 
illustrated by reference to various types of 


| Stancil-Hoffman equipment primarily ap- 
| plicable to the amateur and semi-profes- 


sional fields. The presentation is in a form 
which is highly understandable to the lay- 
man and at the same time it is not without 


| interest to the engineer. — J. C. Davidson, 
| 4213 Rhodes Ave., Studio City, Calif. 


Membershig Certificates (Active and Asso- 
ciate members only). Attractive hand- 
engrossed ceriificates, suitable for framing for 
display in offices or homes, may be obtained 
by writing to Society headquarters, at 55 
West 42d St., New York 36, Price: $2.50. 
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Distributors of: 


4 
Cans, Film Strip 


 Filen Racks 
Film Editing Gloves 
— Leader Stock, 16 & 35 mm 

| Plastic Cores, 16 & 35 mm 

Reels, 16 & 35 mm 

a ‘Reels, Non-Magnetic 
Split Reels 
Rewinds 
Sound Readers 


Splicers 
Cabinets 
— Vault Cans 

Scotch Tape 

Cloth Tape 

Sound Recording Tapes 


HO LLYWOO D HO-23284 


HO 4-7191 


FILM COMPANY 


956 NO. SEWARD ST. 


“precision film editing etuipment HOLLYWOOD 38, CALIF. 


April 1955 Journal ofthe SMPTE Volume 64 


| 
4 
| i 
5 a 
J 5 
a 
‘ 
| | 
9 1 
= 
215 


products 


Cand developments) 


Further information about these items can be 
obtained direct from the addresses given. Asin 
the case of technical papers, the Society is not 
responsible for manufacturers’ statements, and 
publication of these items does not constitute 
endorsement of the products or services. 


INFRA-RED REFLECTORS 


paris URMAN Ap 
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tt 


7 
WAVELENGTH IN MICRONS 


A new heat deflector and visible iight 
transmitter designed for use with carbon 
arcs in motion-picture projectors has been 
announced by the Fish-Schurman Corp., 
70 Portman Rd., New Rochelle, N.Y. 


Using the same high vacuum, multilayer 
process as the multilayer interference films 
made by the same company, this new 
deflector, the $6138, produces a spectral 
energy curve which is compared above with 
the curve of an older type of deflector. 


The RCA Tricolor Vidicon Camera Tube 
is under development as shown above in 
comparison with an earlier tube. It is being 
designed to generate simultaneously all 
three of the primary colors of color tele- 
vision and is planned to combine all of the 
color pickup functions in a single tube no 
larger than the standard RCA image- 
orthicon tube used in black-and-white 
cameras, Precise optical and electrical regis- 
try is expected because of the simultaneous 
generation of signals within one tube. The 
heart of the tube is an intricate color- 


sensitive target applied to the face of the | 


tube by an evaporation technique. The 
target, a rectangle whose diagonal measure- 
ment is only 1} in., consists of nearly 900 
fine vertical strips of alternating red, green 
and blue color filters, covered by three sets 
of semitransparent conducting signal strips 
spaced so closely that a group of several 
strips would be covered by the diameter of a 


human hair. The signal strips correspond- 
ing to a given color are all connected to a 
common output terminal, and insulated at 
the same time from the strips of the other 
two colors. As the target is scanned by a 


New Building for National Film Board: 
On March 21, 1954, construction was 
started on a film production center for the 
National Film Board of Canada in the 
Ville St. Laurent, a suburb of Montreal. 

The building was designed by John & 
Drew Eberson, Architects & Engineers of 
New York City, in association with Ross, 
Patterson, Townsend and Fish of Montreal. 
The photograph of the architects’ model 
shows the principal sections of the building. 
The front portion of the hollow rectangle 
houses the administration, distribution 
and executive offices; the block to the left 


single electron beam projected from the 
rear of the tube, the color-sensitive filters 
permit the signal strips to produce the 
signals. The beam scans horizontally across 
the face 30 times/sec. 


libraries, science film unit, and the develop- 


ment and mechanical shops; while the 
block to the right accommodates the main 
studio, scoring stage, recording facilities 
and animation section. Joining the produc- 
tion facility wings are the production offices. 
An isolated nitrate film storage vault is 
shown at the rear of the building. 

Present construction schedules call for 
completion of the building early in May 
1956. It is expected that installation of 
equipment will begin this October and 
that the main move of personnel from 
Ottawa to Montreal will be in June 1956. 


contains the processing laboratory, film —G.G. Graham. 


| 
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Protessional 
Junior Tripod 


—wvsed by more professional cameramen 
than any other tripod in the world. 
Shown with friction type head which handles all 
16mm cameras, with or without motor. 
Also 35mm B & H Eyemo, DeVry. Interchangeable 
with gear drive head. “Baby” tripod base 
and “Hi-Hat” also available. 
If you're a professional—you need 
“Professional Junior” Tripod. See it today. 


SALES « SERVICE « RENTALS 


*9.5mm Lenses in 16mm C mount. 18.5mm (extreme wide angle-fiat field) 

Lenses available in mounts for all 35 mm Motion Picture Cameras. 
*PHOTO RESEARCH Color Temperature Meters. “Electric Footage Timers 
*Neumade and Hollywood Film Company cutting room equipment. 
*Griswold & B.&H. Hot Splicers. *DOLLIES—Bardwell-McAlister, Mole 
Richardson, Century and Colortran Lighting Equipment. 


Complete line of 16mm and 35mm Cameras 


Try Jefrona all-purpose cement. 
Send for FREE sample. 


SPLICES NOT HOLDING? 


Gamera € 


UIPMENT (O. 


1600 BROAOWAY \ new yoRK CITY 


Volume 64 
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NEW—-NOW AVAILABLE 


PtersoN 


Engineered to insert into the new 
lamphouse in place of filter holder, 


A filter pack holder is installed in 
Fade Unit and is removable. 


Fade lengths are variable and can 
be changed while printer is in 
operation. 

Pilot lights indicating open or closed 
Furnished with Micro-switch breaker 
box, and necessary rollers. 


Simple installation, no machining 


necessary. 


AUTOMATIC FADE UNIT 
an attachment for 


MODEL “JA” & “DA” PRINTERS equipped with 
300 watt, super high intensity lamphouse. 


Fade Unit shown inserted in lamphouse. 


PICTURE PRINTING EQUIPMENT co. 
LAWNDALE AVENUE 


SKOKIE. ILLINOIS 


—, 
| ly 
$ 
and Accessories. | 
4 
at 50 feet a minute 
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CROWN 
MITRE GEAR UNITS 


.»- are an ideal solution to all types of 
right angle needs, and are especially 
adaptable to confined areas. They're 
small, rugged, quiet, and precision made. 


Crown Gear Units have matched “Zerol” 
herdened gears which are mounted in 


double shielded ball bearings, and com- 
pletely enclosed, Re-lubrication, if neces- 
sary, is easily accomplished, and four 
or five mounting flanges provide easy 
installation, 


Special models will be engineered and 
quotations submitted for any specific 
problems, Write today for the name of 
your local distributor. Crown Gear Units 
are available almost everywhere. 

Write for engineering details. 


CROWN 


GEAR @® 


@ division of Harrington & Richardson, Inc. 


Over 120 leading dis 
tributors in 43 stotes, 


920 PARK AVENUE, WORCESTER 16, MASS. 
Crown Mitre Geer Units 
are where you want them 


«+. when you went them. 


Sold in Comada by H. R. Arms Ltd. 
Montreal 23, P. Q. 


The Detvama anamorphic system has re- 
cently been announced, with extensive de- 
scriptions and diagrams by Old Delft Optical 
Co., 33 W. 42 St., New York 36. Shown is a 
Projection Delrama unit in position for 
projecting an anamorphosed image. When 
film with non-squeezed images is to be 
projected, the unit is slid to one side. 
The Projection Delrama is made in two 
models, one for theaters where the projec- 
tor is directed downward, say at 5° or more, 
onto a curved screen, and one for practically 
horizontal projection. The concern also 
has camera or taking anamorphosing equip- 


aca ment. The Delrama is a 35mm system. 


The firm’s 16mm system is called Vista- 
scope. 


CLASSIFIED ADVERTISING 


Professional Card (SMPTE members only), 
2 = 1 in.—$60.00 per year. Other classified: 
First three lines $5.00—each additional line 
$1. 00—per inch $13.00. 


FOR UNIFORM EXPOSURE RESULTS YOU NEED 
UNIFORM LIGHT INTENSITY WHICH YOU 
CANNOT GET IF YOUR LINE VOLTAGE VARIES! 
DOES YOUR LINE VOLTAGE VARY? 


Then This Bargain Is For You! 


The U.S. Air Force abandoned 4 project that re- 
ABSOLUTELY CONSTANT 115 v from « 
nominal vow line or nominal 220-v line, in either 
50 or 60 cycle locaticns. So — IN THIS ONE SOLA 
CONSTANT VOLTAGE TRANSFORMER THEY 
INCORPORATED ALL OF THESE INPUTS (by your 
choice of connections per instructions on etched 
plate): 115-v input can vary from 95 to 125 v; 220-0 
imput can very from 190 to 250 v — but output is 
always 115 ¥ lig , ) at any 

output current up to am 2000 va). Seco: 
is isolated from primary COLA LA Cat. No sored. 
fo 


BRAND NEW in inal wood box. 4 cu. 
wt. 254 lbs. F.O.B. Pasco, Wash. Only.. 


(Exporters: Note choice of 50 cycles.) 
THE M. R. COMPANY 
Beverly Hills, Calif. 


P.O. Box 1220-F 


Professional Services 


Xenon-Arc Applications 
Motion-Picture Projection 


Magnetic Recording and Reproduction 
7048 N. Osceola Ave., Chic 
Phone: Chicago Newcastle | 
Washington —Oliver 2-2340 


VIDEO FILM LABORATORIES 
Established 1949 
Complete Laboratory 16MM Service for 
Producers Using Process 
Also 16MM Negative and Positive Developing 
Write for Price List 
131 W. 23rd St, New York 11 


Professional cards available 
to members 
12 insertions, 2 x1 in., $60 


PRODUCTION 
Cameras, Sound Recordin Biting 
Laboratory and Affiliated Equip. 


va CORP. 
10 E. 52nd St., NYC 
Cable: REEVESQUIP 


WILLIAM B. SNOW 
Consulting Engineer 
Acoustics —Electronics 
Stereophonic Recording 
101) Georgina Avenue 
Santa Monica, California 
EXbrook 48345 


ROCKY MOUNTAIN HEADQUARTERS 
For 16mm Film Services 
Processing—Printing—Recording 
Editing—Production—Rental—Sales 
DuPont, Eastman and Fastax films in stock 
Write for Price List 
WESTERN CINE SERVICE, INC. 
114 E. 8th Ave., Denver 3, Colo. TAbor §-2812 


FILM PRODUCTION EQUIP. 

The world’s largest source of _ supply for prac- 

tically every need tor 

recording and motion picture tims. 
Domestic and Foreign 


8.0.8. CINEMA SUPPLY CORP. 
Dept. TE, 602 W. 52 St., N.Y.C.-Cable:SOSOUND 


PHOTOGRAPHIC 
INSTRUMENTATION 
Specializing in 
HIGH-SPEED 
Motion-Picture Photography 
Photographic Analysis Company 
100 Rock Hill Rd., 

Phane: Prescott 
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ARRIFLEX 


lémm Mirror Reflex Camera 


ARRIFLEX 


Model IIA 
35mm Mirror Reflex Camera 


Sound Blimp 


for Arri 35mm Camera 


Contact and Optical Printers 
lémm & 35mm — sound & silent 
color and black-and-white 


a 
THAN 35 YEARS DEVOTED TO THE DEVELOPMENT AND 
MANUFACTURE OF FINE MOTION PICTURE EQUIPMENT 
FILMING, PROCESSING AND PRINTING. 
Arnold & Richter has been identified with the finest equipment 
in the field. Through progress engineering, ARRI technicians 
have pioneered many advances in movie technic 
| Today, ARRI Equipment is us over—by noted 
Xcameramen, in leading laboratories — wherever important 
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A 
“Projection Lenses 
Now Finer Lenses for Finer Projection with a 
True Speed of {/1.7 in all sizes where fast lenses are needed. 
From Kolimorgen ... the newest, 
fastest projection lenses. Engineered to give you the brigntest, 
clearest, sharpest, most uniform picture you have ever seen. 
For more information ask for Bulletin 222. 


KOLLMORGEN 


New York Office : / 30 Church Street, New York 7, New York 


NEW & USED EQUIPMENT 
For Motion Picture & TV Film Production 


7 & 


Pro-Cine TRIPOD 


Weight: 14 Ibs. 
Height: 41” low spread 
75" high spread 
Pam 360° 
Tilt: 90° 


A BRAND NEW MODERN TRIPOD 


Smooth, controlled pan & tilt 
enclosed friction head 
two-position telescoping pan handle 
external camera tightening knob 
large locking levers 

waxed hardwood legs 


UST PRICE $135.00 


Heavy Duty Fibre 
Corrying Case, $20.00 
MADE IN U.S.A. 


5 yeor guorantee 


LORMAN & BABB. 


0 West 45th Street, New York 19, N. Y 
Phone: MUrray Hill 2-2928— 


magazine & motor... Arrifiex 16... 
Arrifiex 35... all still comeras . view 
comeras. 
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Still Standards and Others 


Listings of American Standards for still 
photography and for other areas of interest 
to SMPTE designers, manufacturers and 
users are published from time to time in the 
Journal. An index to SMPTE-sponsored 
American Standards on cinematography 
is available at no charge from the SMPTE. 
A price list and index to American Stand- 
ards is available from American Standards 
Assn., 70 E. 45 St., New York 17. Single 
copies of the following standards are now 
available from the ASA at the prices 
noted.—V.A, 


Photographic Sensitometry, PH2 

Method for Determining Spectral-Sensi- 
tivity Indexes and Group Numbers for 
Photographic Emulsions, PH2.6-1954 
(Revision of Z38.2.4-1946), 75¢. 


Photographic Apparatus, PHS 

Specifications for Threads for Attaching 
Mounted Lenses to Photographic Equip- 
ment, PH3.10-1954 (Revision of 
Z38.4.11-1944), 25¢. 


Photographic Processing, PH4 

Eight Specifications for Photographic Grade 
Chemicals: 

Mono-Benzy!-Para-Aminophenol Hydro- 
chloride, PH4.135-1954, 25¢. 

Isopropylamine, 50-Percent Aqueous Solu- 
tion PH4.178-1954, 25¢ 

Benzyl Alcohol, PH4.181-1954, 25¢. 

Sodium Carbonate, Monohydrate, PH- 
4.227-1954 (Revision of Z38.8.227-1948), 
25¢. 

Sodium Carbonate, Anhydrous, PH4.228- 
1954 (Revision of Z38.8.228-1948), 25¢. 

Sodium Tetraborate, Decahydrate (Borax), 
PH4.230-1954 (Revision of Z38.8.230- 
1948), 25¢. 

Sodium Metaborate, Octahydrate, PH- 
4.231-1954 (Revision of Z38.8.231-1948), 
25¢. 

Sodium Tetraborate, Pentahydrate, (Borax, 
5 Mole), PH4.233-1954, 25¢. 


Dimensions for Bite of Film Clips, PH4.15- 
1945 (Reaffirmation of Z38.8.4-1945), 
25¢. 


Radio, C16 

Volume Measurements of Electrical Speech 
and Program Waves, C16.5-1954: 
Measuring electrical speech and program 
waves, according to the practices of the 
Institute of Radio Engineers, has been 
approved by the ASA, and published as 
an American Standard. The standard is a 
coordination of IRE standards first pub- 
lished in 1153. The Standard contains 
definitions and requirements for a standard 
volume indicator and its use in measuring 
speech and music over wire and radio 
systems. A section on good engineering 
practice is also included in the document. 
50¢. 


Definitions of Terms on Antennas and Wave 
Guides: submitted to ASA by the Institute 
of Radio Engineers, this standard, (desig- 
nated as C16.21-1954,) establishes a set 
of standard definitions for eliminating in- 
consistencies among antenna and wave- 


guide terms. 75¢. 


AS 


4 
- 
—for all cameras—— 
Auricon-Pro . Maurer... 
Cinevoice .. . Cine Special. . . 
Filme Bolex ... Eyemo. .. with 
| 
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PROCESSING EQUIPMENT 


Control your production from the start 
BRIDGAMATIC straightline ‘“‘“Add-A-Unit”’ 
idea lets you buy the basic machine, then add 
recirculation, aeration, refrigeration, re- 
plenishment, filtration, etc. as needed. Costs 
little more than old fashioned, cumbersome, 
slow acting rack and tank methods. 

Every BRIDGAMATIC shipped is ready to 
plug-in and operate, complete with stainless 
steel tanks, nylon bearings, air squeegees, 
built-in drybox, blower and heating ele- 
ments. Designed for 24 hour service. 


Bridgamatic 416035 Combination, 16/35mm Negative /Positive 


There’s a BRIDGAMATIC to meet every need and 
budget-——negative, positive, reversal and color, 16/35/70mm 
models. For TV Stations, Film Producers, Smallj Labs., 
Colleges, Photo Finishers, Microfilmers, and Industrial 
Organizations, etc. 


70-mm High-Speed Model for Aerial Film 


Anybody can runa BRIDGAMATIC. Self contained 
completely automatic—A True One-Man Lab— 


removes the “guess’’-~protects precious originals Combinath 
“dry to dry” in minutes, ready for projection or 
printing. Daylight operation optional. Exclusive te 4 
patented overdrive prevents film breakage or damage The BRIDGAMATIC line features 12 models. There's a 
“assures proper tension at all times. BRIDGAMATIC for every need—or can be custom built ; 
to any specifications. Prices range from $1095 to $16,950. fu 
— and valuable Questionnaire Analysis yours for the es 
ing. 
$2.5. ~ A Product of Filmline Corp.—Exclusively Distributed World-Wide by: 
ust. [4 1926 $0.8 CINEMA SUPPLY CORP Dept TE, 602 W. 52nd $t., W.Y.C. 19 
= Phone: Plaza 7-0446—Cable: SOSOUND 


. / NOW READY . . . the BRIDGAMATIC JR. 16mm Reversal Model R. Com- 
p pletely automatic, daylight operating, 8 tanks, handles negative/positive 


film. Reversal speed 10 feet per minute........ Priced at ONLY $1750 
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These notices are published for the service of the 
membership and the fleid. They ore inserted 
three months, at no charge to the member. The 
Society's address cannot be used for replies. 


Positions Wanted 
Film Recording Engineer: Age 33, 4-yr experi- 


ence motion-picture film recording, edjustment, 
operation and maintenance of these equipments 
optical film recording ; sprocket-driven and }-in 
magnetic and of kine recording 
Also transmission measurements; film 
density film Heavy 
electronic development laboratory bac kground ; 
former AAP Electronics Officer; desires New 
York City location but will travel-—-Daniel A 
Thaler, 158-30 90th St., Queens 14, N.Y. 


recording ; 
sound 
liaison 


tests; laboratory 


Color and B & W Control, Interested in ob- 
taining position with film company doing re- 
versal or negative-positive color processing; age 
52, have 14 years experience in still and motion 
pictu;es, color and B & W control, sensitometry, 
densitometry, chemical analysis; will locate any- 
where; for full details write: H. N. Alexander, 
Box 12, lowa City, lowa. 


Motion Picture Production or Teaching. 
Twelve years experience in production ; Director 
of Photography, Small Homes Council, Univ. of 
Illinois, for last three years; M.A. in Physics, all 
class work toward Ph.D. in Mass Communica- 
tions, starting research; First Class Radiotele- 
phone Operator's license; Active Member, 
SMPTE; age 36; available Aug. 15. Write: John 
RK. Gregory, 706 8. Anderson St., Urbana, Ll 


Sound Control Operator. Cuban, single, age 24, 
presently employed; capable of handling all 
phases of sound control and recording; wide 
experience in radio, television and 16- and 35mm 
film, plus master recording in Cuba for well- 
known tradename and custom labels; would 
consider temporary or permanent positon in 
U.S. or South America; complete resume in 
English or Spanish sent on request; write to 
P.E.M., ¢/o Carlos Castro, 10 No. 262, Apt. 8, 
Vedado, Habana, Cuba 


Motion-Picture Engineer. Secking positicn of 
responsibility and future in research, develop- 
ment and experimental field along the line of 
‘5mm professional cinematography or related 
industry. Age 41, have 18 yr engineering experi- 
ence with all types 35mm professional cameras 
and projectors, both domestic and foreign make 
Excellent background in physics, optics, mechan- 
ical design and capability in conducting tests and 

Experien mn preparation of 
technical literature patent 


P.O 


experiments 
descriptive and 
evaluation. Full details upon request to 
Box 3102, Los Angeles 28 


Writer /Production Assistant, College grad with 
varied experience in TV film work waat affili- 
ation with progremive firm. Strong commercial 
copy, dignified documentary, imaginative car- 
toon creations 
Staff or free-lance. Resume and samples on 


request. Len Pullen, Belle Mead, N.J. 


all with cost-conscious approach 
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Positions Available 


16mm Laboratory Personnel. General experi- 
ence in laboratory work esential; good oppor- 
tunity; send full particulars to: J. L. Pate, 3454 
Midway Place, Decatur, Ga. 


Technical Director, Due to plans for expansion, 
we invite applications from qualified technical 
administrators capable of directing, supervising 
acd coordinating technical departments. Quali- 
fications are overall knowledge of mudern color 
photographic processes, both still and motion- 
picture, including supervisory experience in 
photographic chemistry, sensitometry, quality 
control and research. We require a man of 
sufficient stature and ability ultimately to 
assume responsibility for these departments and 
coordinate their effort with production and 
sales requirements. Sala: 7 open. Address appli- 
cation to: Leo Pavelle, President, Pavelle Color 
Inc., 533 West 57 St., New York 19 


The Signal Corps Pictorial Center at 35-11 
35th Avenue, Long Island City 1, N.Y., has an 


2S 


INSPECTION 
REPAIRS 
SCRATCH REMOVAL 


“PEERLESS TREATME. 


\ 


PEERLESS Reconditioning 


; Among the prints in your Film Library, there 
are undoubtedly some which, through hard, 


Our many years of experience in the protec- 
tion, preservation and reconditioning of film 
can profitably serve you in prolonging the 
useful life of your prints. 


Peerless Re-Conditioning services include: 


CLEANING 
FOOTAGE REPLACEMENTS 
REHUMIDIFICATION 


“ TO RESIST FUTURE DAMAGE. 


Get Longer Life for Your Prints! 
Cost? Surprisingly low! Write for Price List. 


EERLESS 


FILM PROCESSING CORPORATION 
165 WEST 46th STREET, NEW YORK 36, N. Y. 
959 SEWARD STREET, HOLLYWOOD 38, CALIF. 
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immediate need for applicants meeting the U.S. 
Civil Service Commission requirements for 
two positions listed below : 


Photographer (M.P. Timer), G3-9: $5060/yr, 
male. Applicants must have had at least 5 yr of 
progressively responsible experience in motion- 
picture photographic laboratory work of which 2 
yr must have been spent in motion-picture tim- 
ing. The applicant's experience must demonstrate 
a thorough knowledge of all phases of positive 
and negative developing theory and a knowledge 
of densities, exposures, photographic solutions 
and the physical properties of various types of 
film utilized. 


Photographer—-Laboratory Technician (M.P. 
Color Sensitometrist: GS-7, $4205/yr, male. 
Applicants must have had 4 yr of experience in 
reading soundtrack and sensitometric strips by 
means of densitometers, including plotting, 
interpreting and recording data to evaluate fac- 
tors involved such as gamma, speed, density 
and characteristics of printing machine, process- 
ing solutions and photographic emul-ions 


frequent usage have been damaged — with 
the result that the impact of your message on 
audiences may be seriously diminished. 


service 

= 


ENGINEERING RE 


A- 


As shown at the S. M. P. T. E. Convention — Drake Hotel, Chicago, April 18 to 22. 


Now-the only double-head printer 
designed as a fully integrated unit 


Here is another step forward in Bell & Howell's year A 
of printer progress. This is the Design 5205 double- 

head printer, “heads above” ail others in quality re- 

production of sound and picture. 


This new design does not merely combine two sep- 
arate heads. /t is one precisely engineered instru- 
ment. Vital parts have been re-designed for better 
contact at the printing apertures. Brand new features 
include printing sound-drum assembly, sprockets SOUND APERTURE PICTURE APERTURE 
with improved tooth pitch, stripper plates. HONORARY ACADEMY AWARD 1954 For full information about Design 5205 double. 


Model D and J printers will come with double- To Bell 8 Howell for 47 Years ite P. } 
‘ Jp head printer, write Professional Department, 


head assemblies. Outstanding features of the new tothe Motion Picture Industry 7185 McCormick Roud, Chicago 45, Illinois. 
Bell & Howell double-head printer will be available 


also as modifications to existing printers. 


Move hon now... EXPe@rience leads to Bell & Howell 


AUTOMATIC FILM SPLICING MACHINES « 35mm PROFESSIONAL STUDIO CAMERAS « 35mm EYEMO PORTABLE CAMERAS . 35mm TO 16mm PICTURE REDUCTION PRINTERS 
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color harmony 


every time 
with 


color-correct* 
prints.... 


You'll also Quality conscious? Byron color-correct® prints are 
have production harmony 
every time you schedule what you want. Get duplicate prints processed 


these Byron 16mm facilities: 


seript 

art retain all their natural beauty with full depth and 

titling 

enimestion clarity. Color-correct® is a Byron exclusive, the result 

editing 

sound effects 

recording 

location photography 
music library 

sound stage 

complete black-and-white efficiency. Choose the leader in the 16mm color field. 
laboratory facilities 
precision magnetic striping Time important? Try our 8-hour service. 


with exacting fidelity — color prints in balance that 


of many years of engineering research and development 
by a pioneer laboratory — staffed by master craftsmen 


— working with the finest equipment at top level 


by ron Studios and Laboratory 


1226 Wisconsin Avenue, N.W., Washington 7, D.C. DU pont 7-1800 
*Reg. U.S. Patent Office 


THE NATION'S DISCRIMINATING 16MM FILM PRODUCERS ARE CLIENTS OF BYRON 
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Contents — pages 208-224 


Meeting Calendar 


News Columns 


The Society's New 16mm Jiffy Test Film. 

SMPTE Membership Promotion . . . 
Education, Films and TV . 


Theatrical Lighting Practice, by Joel E. Rubin 
and Leland H. Watson, reviewed by H. M. 


Advertisers 


Bell & Howell Co. 
Syren, 
Camera Equipment Co. 
Cinema Engineering Co. 
Crown Gear Co... . 
Oscar Fisher Co.. . 
Florman & Babb . 
Hollywood Film Co. 
Houston Fearless . 


Gurin; Chimie Physique des Couches Sensibles 
Photographiques by Marcel Abribat, reviewed 
by Louis Raitiere; Magnetic Heads and Mag- 
netic Recording by William V. Stancil, reviewed 
by J. C. Davidson. 


New Products .... 
Still Standards and Others (noted) 
Employment Service ...... 


Philip A. Hunt Co... . ‘ 
Kling Photo Corp... .... 
Kolimorgen Optical Co.. . . . 
LaVezzi Machine Works. 
Motion Picture Printing Equipment Co. 
Peerless Film Processing Corp. . ; 
Photo-Sonics, Inc. . . 
Precision Film Laboratories, Inc. 
Professional Services. . . 

$.0.S. Cinema Supply Corp. 


77th Semiannual Convention of the SMPTE, Apr. 18-22, Drake 
Hotel, Chicago. 

American Society of Mechanical Engineers, Spring Mecting, Apr. 18 
21, Lord Baltimore Hotel, Baltimore, Md. 

American Rocket Society, Spring Meeting, Apr. 20-22, Hotels Emerson 
and Lord Baltimore, Baltimore, Md. 

National Academy of Sciences, Apr. 25-27, Washington, D.C 

American Physical Society, Apr. 28-30, Washington, D.C. 

SMPTE Central Section, May 16, June 13. 

Society of Photographic Engineers, May 18-21, U.S. Thayer Hotel, 
West Point, N.Y 

National Society of Professional Engineers, June 2-4, Hotel Bellevue- 
Stratford, Philadelphia, Pa, 

International Commission on Iilumination, June 13-22, Zlirich, Switz- 
erland. 

American Society of Mechanical Engineers, Semiannual Meeting, June 
19-23, Hotel Statler, Boston, Mass. 

American Rocket Society, Semiannmual Meeting, June 19-23, Boston, 
Mass 

International Aeronautical Conference, joint mtg. of the British Aero- 
nautical Society and the Institute of the Aeronautical Sciences, 
June 21-24, Los Angeles 

American Institute of Electrical Engineers, Summer General Meeting, 
June 27-July 1, New Ocean House, Swampscott, Mass. 

Acoustical Society of America, June 30-July 2, Pennsylvania State Col- 
lege, State College, Pa. 

Biological Photographic Association, Annual Meeting, Aug. 30-Sept. 2, 
Wisconsin Hotel, Milwaukee. 


American Chemical Society, National Meeting, Sept. 11-16, Minne- 
apolis, Minn. 

Instrument Society of America, Sept. 12-16, Shrine Exposition Hall and 
Auditorium, Los Angeles. 

National Electronics Conference, Oct. 3-5, Hotel Sherman, Chicago, 

78th Semiannual Convention of the SMPTE, Oct. 3-7, Lake Placid 
Club, Essex County, N.Y. 

American Institute of Electrical Engineers, Pall General Meeting, Oct. 
3-7, Morrison Hotel, Chicago. 

Photographic Society of America, Oct, 5-8, Sheraton-Plaza Hotel, 
Boston, Mass 

Audio Engineering Society, Oct. 12-16, Hotel New Yorker, New York 

American Standards Association, 37th Annual Meeting and Sixth 
Annual Conference on Standards, Oct. 24-26, Washington, D, C 

American Rocket Society, Nov. 13-18, Chicago. 

American Society of Mechanical Engineers, National Meeting, Nov. 
13-18, Hotels Congress, Hilton and Blackstone, Chicago 

American Institute of Chemical Engineers, Nov, 27-30, Hotel Statler, 
Detroit 

79th Semiannual Convention of the SMPTE, Apr. 29-May 4, 1956, 
Hotel Statler, New York. 

80th Semiannual Convention of the SMPTE, Oct. 7-12, 1956, Am- 
bassador Hotel, Los Angeles. 

81st Semiannual Convention of the SMPTE, Apr. 28-May 3, 1957, 
Shoreham Hotel, Washington, D.C. 

82d Semiannual Convention of the SMPTE, Oct. 6-11, 1957, Hotel 
Statler, New York. 


SMPTE Officers and Committees: The rosters of the Officers of the Society, its Sections, 
Subsections and Chapters, and of the Committee Chairmen and Members are published in this issue. 
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sustaining 
members 


Alexander Film Co. 

Altec Companies 

Ansco 

C. S. Ashcraft Mfg. Co. 

Audio Productions, Inc. 

The Ballantyne Company 

Bausch & Lomb Optical Co. 

Bell & Howell Company 

Bijou Amusement Company 
Buensod-Stacey, Inc. 
Burnett-Timken Research Laboratory 
Byron, Inc. 

CBS Television 

The Calvin Company 

Oscar F. Carlson Company 
Century Projector Corporation 
Cineffects, Inc. 

Cinema-Tirage L. Maurice 

Cine Products Supply Corporation 
Geo. W. Colburn Laboratory, Inc. 
Color Corporation of America 
Consolidated Film Industries 
Deluxe Laboratories, inc. 

Du Art Laboratories, Inc. 

E. |. du Pont de Nemours & Co., Inc. 
Eastman Kodak Comoany 

Eigeet Optical Company, Inc. 
Max Factor & Co. 


Federal Manufacturing and Engineering Corp. 


Fordel Films, Inc. 
General Electric Company 
General Film Laboratories Corporation 
General Precision Equipment Corp. 
Ampro Corporation 
Askania Regulator Company 
General Precisior. Laboratory Incorporated 
The Hertner Electric Company 
international Projector Corporation 
J. E. McAuley Mfg. Co. 
National Theatre Supply 
The Strong Electric Company 
W. J. German, Inc. 
Guffanti Film Laboratories, inc. 
The Houston Fearless Corporation 
Hunt's Theatres 
Hurley Screen Company, inc. 
The Jam Handy Organization, Inc. 
Kolimorgen Optical Corporation 
Lorraine Carhons 


of the Society 
of Motion Picture 


and Television Engineers 


Major Film Laboratories Corporation 

J. A. Maurer, Inc. 

Mecca Film Laboratories, Inc. 

Mitchell Camera Corporation 

Mole-Richardson Co. 

Motiograph, Inc. 

Motion Picture Association of America, Inc. 
Allied Artists Productions, Inc. 
Columbia Pictures Corporation 
Loew's Inc. 

Paramount Pictures Corporation 
Repubiic Pictures Corp. 

RKO Radio Pictures, Inc. 
Twentieth Century-Fox Film Corp. 
Universal Pictures Company, Inc. 
Warner Bros. Pictures, Inc. 


Motion Picture Printing Equipment Co. 
Movielab Film Laboratories, Inc. 
National Carbon Company 
A Division of Union Carbide and Carbon 
Corporation 
National Cine Equipment, inc. 
National Screen Service Corporation 
National Theaters Amusement Co., Inc. 
Neighborhood Theatre, inc. 
Neumade Products Corp. 
Northwest Sound Service, Inc. 
Pathe Laboratories, Inc. 
Polaroid Corporation 
Producers Service Co. 
Projection Optics Co., Inc. 
Radiant Manufacturing Corporation 
Radio Corporation of America, Engineering 
Products Division 
Reid H. Ray Film Industries, Inc. 
Raytone Screen Corp. 
Reeves Sound Studios, Inc. 
$.0.S. Cinema Supply Corp. 
SRT Television Studios 
Shelly Films Limited (Canada) 
The Stancil-Hoffman Corporation 
Technicolor Motion Picture Corporation 
Terrytoons, Inc. 
Titra Film Laboratories, Inc. 
United Amusement Corporation, Limited 
Wenzel Projector Company 
Westinghouse Electric Corporation 
Westrex Corporation 
Wilding Picture Productions, Inc. 
Wollensak Optical Company 


| 


